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1. Introduction 
Several small traverse expeditions were carried out over sea ice in Liltzow-Holm 
Bay all the year round but the mid summer season around Syowa Station, for various 
observations, such as biology, geophysics, glaciology and so on, as well as the logistic 
maintenance. Every traverse routes were traced to avoid icebergs and unstable sea ice 
area. 
In this report, we present the positions of various routes over sea ice as well as the 
results for meteorological, oceanographic and glaciological observations by the 43rd 
Japanese Antarctic Expedition (JARE-43). Mr. Nobuhiko Kizu compiled the report as 
the field leader in chief around coastal area near Syowa Station with Dr. Kokichi 
Kamiyama, the leader of the wintering party. Mr. Nobuhiko Kizu is also responsible 
for the field observation also as the leader of meteorological section in Syowa Station. 
2. Traverse routes in Liitzow-Holm Bay 
In 2002, many traverse routes over the S6ya coastal area, as shown in Fig. I, were 
traced out by JARE-43, which connected Syowa Station to several coastal areas and 
islands on sea ice. 
Each traverse route was shown in Figs. 2, 3, 4 and 5 with the stakes as marker 
points. The GPS points of every stakes were also shown in Table l. Mr. Nobuhiko 
Kizu is also responsible for GPS positioning of all routes but Route L, as shown in Fig. 
2, by Dr. Hiroyuki Wakabayashi traced for land truth for satellite measurements. 
3. Field observations on the traverse routes 
During the traverses over sea ice from April to November, we observed ice 
thickness, stake height, snow depth, air temperature, ice temperature (10 cm, 50 cm 
below) and seawater temperature (used ND500 series by CHINO) along the main 
-1-
routes. 
Ice thickness along the routes was shown in Table 2. The length of stakes above 
surface was shown in Table 3 as the height of stakes, which is available net balance of 
sea ice and snow cover. The snow depth over sea ice is also available in Table 4. 
In October and November, the temperatures of air, and of snow and ice IO cm and 
50 cm below ice surface at main points along the routes were observed as was shown 
in Tables 5, 6 and 7. The ice surface was opened by making the pit when sea ice was 
covered by snow. The temperature of sea water was also observed in November as was 
shown in Table 8. 
During the same term, air temperature, wind-direction, wind-speed, air pressure 
and humidity are automatically observed by MAWS system at SL55, the point of 
which was shown in Fig. 5. These data are shown in Table 9 as daily summaries and in 
Table IO as hourly synoptic data. The meteorological observations were also carried 
out at 06, 12 and 18 LT in each traverse and the results are shown in Table 11. 
3. Instrument 
The instruments used during the expeditions are listed here. 
3.1. Glaciological instruments 
Item Instrument Accuracy 
Ice thickness Tape measurement 
Stake height Stake measurement 
Snow depth Stake measurement 
Air temperature Platinum resistance -50-+300 (°C) ±0.1% 
Ice temperature Platinum resistance -50-+300 (°C) ±0.1% 
Seawater temperature Platinum resistance -50-+300 (°C) ±0.1% 
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3.2. Meteorological instruments 
a) At SL55 observation (Tables 9 and I 0) 
--------------------------------------------------------------------------------------------------------






Electronic barometer 600 - 1100 (hPa) 
(silicon capsule capacitance sensor) 
Platinum resistance -40-+60 (°C) 
in ventilated shield 
Electronic hygrometer O - 100 (%) 
(polymer film capacitance sensor) 
in ventilated shield 
Windmill type O - 60 (mis) 
and anemometer (lower motive limit 0.5 m/s) 





±0.3 mis (<10 mis) 
<2% (> 10 mis) 
± <3 (degree) 
--------------------------------------------------------------------------------------------------------
b) During traverse observation (Tables 9, IO and 11) 
-------------------------------------------------------------------------------------------------------
Item Instrument Accuracy 
--------------------------------------------------------------------------------------------------------
Air pressure Aneroid gauge ±! hPa 
Air temperature Sling type glass thermometer ±0.5°C 
Wind direction Magnetic compass ±0.s°C 
Wind speed Portable 3-cup anemometer ±0.5 mis 
Visibility Visual observation 
Cloud amount Visual observation 
Weather Visual observation 
Individual cloud Visual observation 
-------------------------------------------------------------------------------------------------------
4. Notations appeared in Tables 
The notations used in the tables are as follows. 
Daily summaries at SL55 (JARE-43 traverse route point) on the sea ice in Table 9; 








: Daily mean temperature for hourly observations; 
: Daily maximum, minimum temperature; 
: Daily mean relative humidity for hourly observations; 
: Daily mean (scalar) of wind speed obtained from 24-hour wind run; 
: Daily maximum wind speed; 
: Daily maximum gust wind speed. 
Surface synoptic data at SL55 (JARE-43 traverse route point) on the sea ice in Table 
10. 
MN DYLT: Local Standard Time (UTC+3 hr) in month, day and hour; 
: Surface pressure; 






: Dew-point temperature; 
: Relative humidity; 
: Wind direction in 16 directions; 
V 
(When the wind speed is less than 0.3 mis, shown by'-') 
: Wind speed (JO-minute mean); 
Vx 
GUST 
: Hourly maximum wind speed; 
: Hourly maximum gust speed. 
Surface synoptic data observed on traverse in Table 11. 
LST : Local standard time at Syowa Station (UTC + 3 hr); 
Point : Traverse route point; 
Pa : Air pressure ( hPa ); 
Ta : Air temperature CC); 
WD : Wind direction in 16 directions; 
(When the wind speed is less than 3 mis, shown by'-') 
WS : Wind speed (mis); 
(When the wind speed is less than 3 mis, shown by 'Calm') 
V : Visibility (km); 
N : Cloud amount (in tenth); 
W : Weather; 
CL Clear 
FN Fine 




CL : Individual cloud amount and type; 
AP : Atmospheric phenomena. 
SN Snow 
BS Blowing snow 
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Table I. Position of the traverse routes traced by JARE-43. 








( ) Distance from 
NO , 69 00157 39 35 126 ' 0.35 
N-, 
-- '5if• 00073- 39 --35.354-:--- �5·-
Et_ 68 y ss.s1a as· - a4_sa1 
-
�-·---





*--- 69 00.004 �34]'71f ----.-------�-· NS--- as oo.oss - as 34.1 ss -,- --o. -m-- � 00.072 39 . - 34.073 0.16 __ _ 

























��:�;� 3 9 3 2.3 90 1.70 _  _ 
N11 69 39 32.038 1.92 __ 
N12/RO 69 00.192 39 31.589 2.20 ma-- as oo.ao1 · --as a1.a22 2.a1 
N14 Ei9
..... 




69 00.689 ··, 39. 30.459 ' ---· 3.02 

















f--{fg"r 00.19 2 O 39 31.58i--. 
69··. 00.197 ' 39;-•·31.123 ' 
�-·00:215 �0.632 ' 
>-- 69 ·
---- --00.2 25 ' 3 9 30.315 · 
- - 69 00.23 2 ' 3 9 3 0.013-· 
f--59
·--r- 00.337' 39 29 .598 -;· 
69 .-· 00.42 5 3 9 
-
29.205 
�- 00.579_ 39 28.973 
69. 00.759 39 28.718 
�-
-
69 00.907 • 3 9 28.495 
R10/0KO 69 01.055 39 28.290 
R11 69 01.294 39 27.9 04 
R12 69 01.3 53 39 28.155 
R13 69 01.496 ; 39 28.071 
R14 69 01.714 39 27.92 8 
R15/BTO 69 02.067 39 27.684 
R16 69 02.343 39 27. 465 
R17 69 02.623 39 ..
. 
27.2 46 






























· 6.65 ----· 
7.09 --
7 . 54  Route L(T o Mukaiiwa) 
Distance from 
R19 69. 03.192 39. 26.888 ' 
�- 69 03 .474 39 ·- ,1--- 7.9 9 -
-
26.723 Point Latitude(S) Longitude(E) SYOWA St.(km) 
>=--- 69 00.157 39 . 3 5.123 0.35 NO 
T1 69 00.148 39 35.264 0.45 
T2 69 00.161 39 3 5.445 0.57 
T3 69 00.175 39 35.624 0.69 -
LO/T4 69 00.144 3 9 ,· 3 5.822 0.84 
L1 �. 00.150 39 3 6.292 1.15 t�- 69 00.158 3 9 3 6.755 4.46 u--- · 
00.15i- 39 3 7.198------,----








- -69 00.172 2.07 u----- 69 00.155 39 3 8.150 ' ·2.3 9_ � 
� 69 00.278 3 9
"-,---- 3 8.418 2.68 
L7 69 00.412 39 . 3 8.718 3 .01 
LS 69 00.544 39
---
�-, 3 .33 �- 00.669 39 3 9.3 10 ' -· 3 .63 L9 69 
L10 69 00.79 4 39�- - 3 .93 
U1------ 69 00.93 4 3 9 3 9.919 4.27 
L12 69 01.075 3 9. 3 9.867 4.52 
rrr---- - 69 01246 -, �II� - ·-�-- 69 01.417 L14 us 01.59 2 69 ,___:-----· L16 69 01.739 
-Ll-,
- - ,,--.- 01823 
fftg-
-- 69 01 985 
L19 69 02.142 I--=-----·
·
· L20 69 02.3 03 
L21 69 02.3 57 
39 .
-
39 .844 ' 5.16 
0 -
3 9_�-L-�-
3 9 3 9.851 ' I 5.9 2 
. - 39 ...... 3 9.li
H� 
6.36,.� 
' 39 3 9.862 ' 6 .66 




-· 7.25 _ 
· 3 9 3 9.833 ' 7.3 5 
Route OK(To On ulkalven Is.) 
Point Latitude(S) I Longitude(E) 





�··, 39 . 27.494 ' 
6Kf 69
---.----





















69 03 .760 39 26.553 
69 04.03 6 39 26.412 
69 04.3 23 39 26.266 
69 04.595 39 26.125 
69 04.877 3 9 25.9 73 .. 
69 05.16f- 39 25. 810 -
69 05.457 39 25.664 





2 5.360 ' 
69 06.3 12 39 25. 218-· -69 06.604 39 �-- · 25.070 ' 
69 06 .893 39 24.919-· 
69 07.174 39. 24.769 
69 07.462-' 39 . 24.612 
69 07.743 3 9 2 4.500 
69 08.058 39 2 4.541 
69 
. 
08.2 18 3 9 .- 24.514 ·-69 08.29 4 39 24.3 02 
� 
. .  
08.419 39 ·23 .955 ·, 
8.47 --8.92 .. 
9.40 





















Route RL( To lanr:rhovde) 
Rji/RLci -· 
- 69
----.--- -0 6.604 -·;1 · 3 9. 25 .070 ; -
- ---- 1 3�
·· 




�t! ���� .- :rn:;it�� = - iHi <: 
RL 4 69. 07 .3 41 3 9. 27 .37 2  _ · . 1 3 .98 
R Ls ---69 , - 07 .51�: __ _ 3 9  27 .95 8 · __ _  1 4.1 6 __ :ffi]_=- � � • 69 07})_±_ ' f - -1 -�T 28:51 9 _ _:_ -- 1 4.3 9 _ ---RL7 � 0?..:_?2!_ ' 3 9  2�
-
 1 4.47 
RL ..8 - - 69_--. -·-57 .85 4 ' 39·· -
· 29 _0 27 ' - - 1 4.5 6 - -�---':Jr·· 0 8.0 44 __ · 3 9  ··-29.503 · _1_�_7 9  - __  _ 
RL10 --·-
69� -�� · 1 5 .0 4  
RL1 1  6 9  0 8.43 9 ' 3 9  30 .669 ' 1 5 .3 6  
Rl li 
__ . 
69 0 8.65 6 3 9  31 .1 40 ' 1 5 .70 
�3 �-= _ 1r· ·-0 8.869 . 3 9  3(615 • _ _ 11 66 .. '', _ RL1 4 69 0 9.0 97 ' 3 9  3 2.1 21 ' 
RL1 5  69 0 9.301 - 3 9  . - - 3 2.55 9  ' 16.7 8 
RL1 6-- -� -0 9.51 3  .r-3 9
--.----
33.1)1 9  -, 17 .15 
RiJT 69 '"0 9.73 4 3 9  - ·33 .513 17 .5 4  
--
Rua =· ··ii" s 0 9.946 
-- 39 33 . 97 2  __ � --
-- 17 .92 
RL1 9 69 10 .055 3 9  3 4.20 6 ' 1 8.12 
R20 ·-- � - -fo .233 3 9  3 4.1 10 · .c1 8,c.4,-s,_ _ 
RL 21 -- 69 ' 1 0 .510 -if!!
.-
�' 
. ··1 8.96 
RL22 
. .  
� -To.789 3 9  3 4.3 41 1 9.48 
Rill=-_ .§ 9  --r; . 1 90 3 9  3 4.5 80 _j__ 20 .22 
RL 24 69 1 1 .45 8  · 3 9  3 4.7 84 20 .7 2 
��5 
-- 69 1 1 .7 26 3 9  3 4.99i 21 .2?_� 
RL26 69 1 1 . 998 3 9  35 .20 2  21 .73 
RL27 69 1 2.260 3 9  35 .40 2 1 22.21 





. 3 9  35 .635 23 .23 
f3_ L30_= __ 6.�- -
, - t:i.0 97 'I 3 9  35i 40 e2�3_,.7 �7 _ _J 





RL3 2  -
- - 69 ...-----1-i65 8 · 3 9  35 .63 6 24.82 
R.l_J3 =:�
-
�:�3 2 'I 3 9  35 .63 6  · -zs.33
- --
RL3 4 69 1 4.21 1 'I 3 9  35 .63.
f . I 25 .85 
Rl..3� 1
-
-59·· - 1 4.505 3 9  .---- 35 .61 5 · 26.3 9 
RLJ6/YHO 69 1 4�'fn 3 9  3 5 .5 84 26.�Q__ 
Rl37 69 1 5 .0 62 3 9  3 5 .5 29 27 .43 
�3 8  -·
·  -I
-
.§..�... 1 5 .35 8 3 9  35 .47 8 27 .98 
RL3 9/SKO 69 15 .628 °:39- 35 .445 -fii .48 -
-
� - 69 1 5 .686 3 9  3 6.19-7 28.6q_  
- �_J?:7 40 ·39 3 6.92_6  _ _:_  
·2 8:72 
RL42 69 1 5 .7 88 3 9  37 .700 ' 28.83 
RL 43 69 1 5 .83 2 · ":i s  3 8.443 --zs:� ��= �TS .85 2  3 9  3 9.254 . _ _?J�- -RL 45 .. 69 15 .849 ··°Jg 3 9.97 6 29.0 8 
RL46- 69 1 5 .5 67 3 9  40 .288 .,�·�·'�'-_J 
RL 47 ·
·-
69. __ 1 5 .3 23 .
. 








� " 69 1 4.97 8 ···1 3 9  41.686 
RL50 69 1 4.7 94 'I 3 9  42.i5�6- -+ - -"'�--
27 .64 
27 .37 
R.L� l -- ii 9 1 4.673 · 3 9  42.705 27 .20 
Route YH(To Ytrehovdeholmen Is.) 
Po int l atit ud e(S) Lo ng it ud e(E) 
D ist ance fro m 
Route SK(T o Skarvsnes) 







stanc e fro m 
. --
l at1t ude(S) lo
�
g1t:;d e(E) SYOWA St:tkm) _  
_ 69' 15 .621!_' 3 9  35 .445 'I 28.48 -- --
SK2 ____ 
69. 1 5 .901 . 3 9. 35 .418 '1_ _ 28._ 99 
�
-.---
1 6.165-· 3 9  35 .149 
.
.- -� : :_�
9 .4 8 __  





-, 6.57 2 ' 3 9  34
·_- 948 
- 16.849 ' "1r ·
- - 3 4_ 913 
30 .23 - . .. 
SK6 















SK21 /N KO 











S K3 2  


















SK5 2 _  
SK53 
69 17 .105 3 9  
69 1 7 .3 66 ·-; 3 9. 
69 1 7 .644 3 9  
69 1 7. 907 3 9  
69 -�- 18.17 8 3 9  
69 18.45 4 ' 3 9  
69 1 8.7 27 3 9  
69 1 8.998 3 9  
69 1 9. 266 3 9
' 
69 1 9.53 8  3 9  
69 1 9.81 1  3 9  
69 20 .0 84 3 9  
69 20 .3 61 3 9  
69 20 .630 3 9  
69
-.---- 20 .903 3 9' ... 
69 21 .175 3 9  
69 21.457 ' 3 9  
69 21.733 ' 3 9  
-- 69 21 .989 
69 22.253 
69 22.51 2 
69 22.77 2 
69 23 .033 
69 23 .298 
69 23 .5 47 
69. 23 .80 4 
69 24.0 65 
-1-
- -
69 • 24.3 24 
69 24.477 
69 24.642 
69 24.90 2 
69 25 .1 65 
69 25 . 417  
69 25 .5 29 
69 25 .685 
69. 25 .828 
69 -�- 26.017  
69 26.1 99 
�·-· 25 .442 
- 69 26.617 
69 26. 810 
69 26. 967 
69 27 .115 




27 .7 25 
69 27 .837 
59 ' 28.010 
69' 28.245 
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9. 
3 9  
"I 3 9  
' 3 9  
3 9. 
3 9  
3 9. 
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
3 9  
, .  
3 9' 
30 .75 ---- -3 4.85 9 31 .2f 





3 4.7 84 · 1  
3 4.75 6 
3 4.7 27 ' I  
3 4.70 2  ' I  
3 4.674 :1 3 4.63 9  
3 4.60 9 
3 4.57 9 ' 
3 4.55 8 
3 4.51 3  
3 4.470 
3 2.71 
33 .22 .. 
33 .73 
3 4.24 




��: 24 _  
35.75 
3 6.25 
· -_3 6.JJ_____ 
37 .28 
37 .7 8  
3 8.29 3 4. 41 8  �-- -38.80 3 4.3 86 
3 4.33 6  
- -
- - 3 9.3 2 - - -··
3 4.295 ···-· 
3 9.83 ____ 
3 4.265 40 .3 1 
·-3 4.55 6 40 .80 
3 4.85 1 41.28 
35 .1 0 6  -, 41.�§_�
· 
35 .37 6 42.25 
35 .640 42.75 ·
·
-
35 . 87 4  43 .21 
- ·· 3 6.1 27 43 .69 _ _ _ 







3 6.828 44.95 - · 3 6.984 45 .26 
37 .241 45 .75 
37 .43 4 46.25 ·-
37 .623 46.7 2 
3 8.0 28 __ :�- �:��- -3 8.627 47 .25 ·- -
3 9.1 7 6  47 .53 __ __:._ 
3 9.31 8 47 .89 
3 9.451 - _ 48.23 -
-
� 
3 9.295 48.68 - ··-
3 9.17 4 49.00 
3 9.0 49 ·4 9_35 
· · -3 8.5 91_� 
-
__ 49.63 _  
3 8.151 49.89 - -37 .606 50 .64 
37 .3 26 · - 5 1.00 _  
37 .101 _ __ 51 .21 _ 
3 6.865 51 .5 2  -·-
3 6.535 51 .96 
Route NK( To Nokkelholmane Is.) 
. I D istance fro m Po int l atitude ($) Long1�
ude (E) 
I SYOY-!!: St.(km) 
SK21/N KO 5 9
"" 
21 .175 ' _3 9  3 4.3 86 'l_ ____  3 8.80 ·- ----NKT--··· s 9 21 .33 8 3 9  • 33 .§E.___j_ __ 3 9.1 1  __  
N K2 69
° 
21 .488 ' 3 9  33 .01 1  
� 
3 9.40 :;- - · :: ;: �;; : ;:�f ':*== 
J::!!5�--
- ---69 21 .93 8 ' 3 9�- 31 .03 6 0_. 29_ -
N K6 69 22.1 10 ' 3 9  30 .33 4 o:64-
rJi<7 _ l 
_
_
_ sg"· 22.265 ' 3 9  ... _ 29.660 ·1_··-4o.97··- � =  
� 8 I _ _!� · .. __g_ 2. 40'!_
·�.
--
28.994 'r . .  _._ 41.26 ___  _ 
N K  _ 69
....,. 
22.557_ '_ 3 9  28.33'[r 41 .5 9  _  _ 
N K10 -i - - 69. 22.699 · ·· !39ff 670 
-,--,------ - 41 .90 · - --
- 12 -
Route SL(To Skatlen) Partl 
I' . 'Dis tance fr om Poin t L ati ude(S ) Long1t ude(E) 
S YOWA S t.(km) 







' · -23 .533 39 · 35 .3 29 -- - - 43 .1 8 -
-
ru---·- -··· i -�-zfis:t·� _ 3 9 3 4.9 89 -4 3� -'st::3 69 . 24.0 23 · 3 9 3 4.655 44_09-
Sl 4 69 24.276 3 9 .--3 4.3 1 5 44.56 -
SL5 69 2 4.550 39 . 3f[i32 ---,- -- 45 .0 8 
�
--
69 2 4.803 39 33 .59 9 - · -- - � -


















SL 8/SG O  69 25 .1 63 ' 3 9 
SL 9 69 25 .1 20 3 9 32 .631 46 .16 --
SL10 69 25 .0 43 39 31 .7 44 46 .0 4 
SL1 1  6 9 24 .9 7 39 31 .492 45 .96 
�--·-· ·59· 2 4.951 39 3 1 .390 45 88 

















�- 69 2 4.844 39 . 29.1 47 
SL16 6 9. 2 4.9 10 39 . 28.2 94 45 .95 
















2�6�.?�B7l � +-- �,�,.�29:c--- � 




2c5,c9 8�6� -j- ---
46 . 47 
1


















4�6�· 8�3 -- -SL22 69 25 .2 64 39 23 .837 46 .97 
SL23 69 25 .523 39 23 .7 93 47 .45 
SL 24 69 . 25 .792 39 • 23 .769 47 .95 





26 .271 3 9 23 .753 48.83 
SL27 69 26 .550 39 23 .751 49 .3 4 ·-- · 
's�L�2�8
--t -c6�9-�2�6 �.8�2°5 - '�1 3�9�-2�3�.7�3�5�i--· 49 .85 
SL 29 69 27 .0 89 'I 3 9 23 .726 50 .33 





.7=2 4�-+ ----:C5�0 .,83'° 
SL31 69 27 .63 4 'I 39 23 .71 0  .. �1--- 51 .34·
-
S L32 _ 69 -.-- -27 .92Q �- 39 23 .70 4 ' 51 .87 
SL33 69 28.1 83 'I 3 9 23 .691 5 2.35 · - -
SL3 4 69 2 8.462 'I 39 23 .679 52 .�..;..-_ 
s·L35 ___ 69 2 8.726 3 9 23 .66 4 53 .35 




29.270 3 9 23 .631 5 4:3f� 
Sl3 8 69 29 .5 49 3 9. 23 .6 1 5 5 4 88 




- _30 .0 87 39 23 .5 84 55 .87 
SL 41 69 30.35 6  3 9 23 .559 __ 56 .3
·r -
SL 42 __ . _ 69 . --30� __ 3 9
- 23 .5 40 56 .89 
SL 43 69 30 .89 9 ' 3 9 23 .526 57j7-·
-
SL 44 69 3 1.1 79 39 23 .51 3  57 .89 
SL 45 69 31 .447 3 9
-. 
23 .490 5 8.39·--
-
SL 46 69 • 31 .727 39 • 23 .47 2 5 8.90 
SL 47 69 31 .992 39
., 
23 .450 _ _ 59 .3!i°
--
SL4 8 69 32 .2 69 39 23 .428 59 .91 
Sl 49 6 9 3 2.532 " 39 
..,- 23 .407 _ 60 .3 9  ·
· -
SL50 6 9 32 .807 3 9 23 .3 83 60 .90 
SL51 69 . 33 .0 83 39 23 .36 4 61 .41 - -1"""'-'--1--'"-. � �+ �:- ��� -<- -
SL52 6 9 33 .356 3 9 23 .3 48 61 92 
ru3 69 33 .6 24 39 23 .32 8 6 2: 42 --
�-- +-:'c.c'�"'"''·c:''�'-.t-'�':--:'s::'�·';:c'':-+--:'::e'·�" 
SL55 69 3 4.1 67 39 23 .284 63 .42 ··-













sL57 69 ' 3 4.705 ' 39 23 .273 6 4. 42 
SL5 8  69 3 4.967 �39
c.-.-
�2c3·c27= 1c--c-+-- - 64.90 
SL5 9  6 9 35 .2 44 3 9 23 .2 85 65 .41 





























'c' ·�"� -; 
















SL65 6 9  · 36 .888 39 23 .3 81 6 8.44 
�-- 6 9 37 .1 61 · · -3g"· -,�,
� 
.. �,�, � +-
-
�,�.�.,.,.4 - - --
SL67 69 . 37 .43 8 39 . 23 .425 69 .45 
SL6 8 6 9 37 .6 89 - 3 9°� �2°3 .71 5�1�--t- - - ,�,�.,�4 
- -
con ti nue 






L ati tu de(S ) 
- ·59-,- - J°"J': 943 
. Dist ance from T' -�--
L on g1 tude(E) 
S YOWA S tJ� 
39 22 .876 ' I  70.43 
-- --




3 8.177 T9· 22 .621 ·1 70.88 SL71 69 3 8.440 ·- ; -39···- 22 .556 7 1.37 -
2 .51 9" _-.-l 
,_____::.._.::. __ · -
69 3 8.59 4 
SL73 69 3 8.679 
sui 
j 




Sl76 69 3 9.1 7 8  
S L77 69 39 .336 
�-- 69 39 .61 4 1-----·--·- 69 3 9.81 3 SL7 9  
SLB O  69' 40 .020 
SL 81 69 40. 249 
�l.82 69 40 .4 18 
t---c-----,-----





----39 . 22.3 42 _ ]��! ____ 
39 . 21 .99 8 7 2.1 5 
39 22 .0 43 1 2.21· -- ---




22 .107 7 2.77 
-----
22.06!:{" -
-- - --- - - -3 9  ------ _ 73 .07 -3 9 21 .81 9 73 .59 
3 9 21 .693 i:fffl--




22 .71 4 7 4.70 
39 23 .301 __ 7 4.9� _ 
' 39 23 .7 86 ' I  75 . 10  
R oute SG( T L 0 ammo en 
Poin t Lati tude(S) lon gi tu de(E) Distance fr om 
S YOWA S t.(k�/ .. . 
SL 8/SG O  69 25 .1 63 3 9 33 .131 
�. 
46 .23 
SG1 69 25 . 281 3 9 33.048 46 .45 ---------- -SG2 69 25 .507 39 33 .436 46 .87 
--
SG3 69 25 .655 ' 3 9 3 4.1 1 3 47 .1 3 
Route BT(T o Benten Is ) 
Poin t L ati tude(S) 
R1 5/BT O 69 02 .067 
BT1 69 02 .0 83 
BT2 69 02 .10 4  
BT3 69 02 .1 40 
BT4 69 02 .170 
BT5 69' 02 .202 
er, -· - 69 02 .237 
BT7 69 0 2.2 67 - -
BT8 69 02 .2 98 
BT9 69 02 .330 
BT10 69' 02 .35 9  
BT11 69 02 .3 88 
�- -59· .. 02. 41 4  
BT1 3 69 02 .443 
BT1 4 6 9-, 02 .471 
Br15 69 02 .4 88 
BT1 6  69 0 2.51 5  
BT17 69 02 .561 
longit ude(E) 
39 27 .6 84 
39 ' 26 
.
. 905 
3 9 26 .1 36 
3 9 25 .366 
39 . 2 4.6 1 9  
3 9 -ii.873 
3 9 23 .0 87 
Distance fro m 





-- -· 7 .65 
--8.1 2  -·-
8.63 
' 39 .---22.36 9 ,+- 9.0 9 -·-· --3 9 21 .600 ' I  9.5 8 
39·r 20 .865 10 .06 
39 20 .106 10 .55 
3 9  1 9.35 9  1 1 .03 
3 9 1 8.5 90 ' 1 1 .53 
·- · -- -39 1 7 .85 9 1 2 .01 
3 9 1 7 .0 85 1 2 .5 1 
39 . 1 6 .33 8 - ·· -··· - , 2 .9s"-
' 3 9 1 5 .576 
' 39 ° 1 4.6 88 ' - --·-
.. !3 .4�_ 
1 4.0 8 
R BN(T B 'd cute 0 re, vo• ,pa 
Poi nt Lati u de(S) Lon gi tude(E) Distance fr om 
S YOWA S t.(km) 
SK20/BN O 69 20 .903 3 9  3 4.41 8  3 8.2 9 
BNt 69 20 .871 3 9 35 .9 17 3 8. 23 
BN2 69 20 .848 3 9 37 .462 -�- -- -BN3 69 20 .826 3 9 3 9.063 3 8.25 
�. 
69 20 .80 9 3 9 40 .5 92 3 8.30 
··
--�-� 
BN5 69 20 .799 39 41 .873 3 8.3 8 
�� 69 20 .7 88 ' 3 9 43 .445 -
3 8.49 
BN7 69 20 .77 1 ' 39 45 .01 9  3 8.63 
- 13 -































""f 2 3  
T 2 4  
� 


























- 59-�·-·oo.1fo-· 39 35 .1 2 3  
-59· 00.1�· -·39 , · · 35 .2 64 -, 
35 .445' 69 00 .1 61 39. 
69. 00 .175 39. 35 .62 4 
69 00 .1 44 39 35 .82 2 
69 00 .1 25 . t-39
.,. 
35 .915 
�00 .079 ' 39- ,-- 36.1 41 
·- 5g""�·- 00 .0 37 
68 59.996 
68 59.970 
68 59 .90 3 
68 59.857 ·-68-
59.805 
68 59.7 60 
68 59.699 
68 59.621 
68 59.5 40 
68. 59.466 
68 59.390 - es-· · 59.30 4 
68. 59.215 





68 5 8.92 2  
68 5 8.664 ' 
68-.--58.408' 
68 5 8.15 3  
68 57.905 
68 57 .65 2 
68 57 .41 3  
68 57 .21 6 
68 57 .098 
68
--. 
5 6.91 6 
68 5 6.7 49 
68 5 6.687 
68 5 6.5 85 
68. 5 6.381 
68 5 6.35 6 '" 5 6.27 2 
68 5 6.21 6 
68 5 6.1 36 
68 55 .955 ·, 
68 55 .7 27 ., 
68 55 .641 
68 55 .51 3 
68 55 .35 2  
68 55. 299 
68 55 . 2 20 
68 55 .1 48 
68 55 .017 ·, 
68. 5 4.938 ., 
68 5 4.870 
68 5 4.82 4 ·, 
68 5 4.771 ., 
39 36.349 
39. 36.55 2 
39 36. 685 
39 36.986 
39 37 .1 60 
39 37 .361 
3 9. 37 .5 35 
39 37 .750 
39 38.0 35 
3r 38.362 
3 9. 38.649 
39 38.944 
39 39. 271 
39 • 39.619 
39 39.92 8 . 
39
---·- 40.0 30 
3 9  40 .27 6 
39 40 .5 86 
,,-, 40 .90 6 
39 41 .21 6 
39 41.5 25 
39 41 .847 
39 42 .1 48 
39 42 .383 
39 42 .5 47 
39 42 .80 8 
39 43.059 




39 44.75 3 
39 45 .05 2 
39 45�43T'" 
39 45 .941 
39 46.371 
39 46.5 40 
39 46.809 
39 47 .390 
39 47 .60 3 
39 47 .905 
39 47 .990 
39 48.291 
39 48.609 
39 49.0 88 
39. 49.400 
39 49.610 
Distance from Route N P(To S16) 
SYOWA St.(km) 
0 .34 Point Latitude(S) 
- · 
0 .41 No
-- ·· 68 ' 5 4.81 4  -- ·o.-4a
-
N1 68 5 4.90 6 -
0 .57 N2 68 55 .00 8 ------0 .71  N3 68 55 .101 
0 .79 N4 68 55 .194 
0 .96 NS 68 55 .2 38 
1 .1 2  N6 68 55 .335 ---�--
1 .27 N7 68 55 . 388 
1 .37� NB 68 55 .5 87 
1 .62 N9 68 55 .709 
1 .75 N10 68 55 .7 20 --
1 .92 N11 68 55.715 
2 .0 6  N1 2 68 55 .709 
2 .2 4  N1 3 68 55 .77 8 
2 .48 N1 4 68 55 .846 
2 .7 4  N15 68 55 .949 
2 .98 N1 6 68 5 6.0 40 
3.2 2 P1 4 68 5 6.1 66 
3.49 P15 68 5 6.382 -3.7 8 P1 6 68 5 6.55 8  
4.0 2 P1 7 68 5 6.810 
4.15  Pl 8 68 57 .10 4 
4.45 P19 68 57 .2 44 
4.90 P20 68 57. 435 
5 .37 P21 68 57 .595 
5 .85 P2 2 68 57 .7 64 
6.32 P2 3 68 57 .990 
6.81 P2 4 68 5 8.05 6 
7 .27 P25 68 5 8.151 
7 .65 P2 6 68 5 8.2 38 
7 .89 P27 68 5 8.315 
8.2 6 P2 8 68 5 8.415 
--
8.60 P29 68 5 8.496 
8.7 8 
9.09 �--
68 5 8.5 83 
P31 68 5 8. 67 3  
9.68 P32 68 5 8.779 
9.7 6 P33 68 5 8.869 
1 0 .01 P34 68 5 8.964 
10 .2 2 P3S 68 59.1 1 6 ·-·-· 
10 .50 P36 68 59.275 
10 .98 P37 68 59.451 
11 .49 P38 68 59.638 
11 .68 P39 68 59.7 82 
11 .98 P40 68 59.965 
1 2 .46 _  P41 69 00 .1 89 
1 2 . 63 P42 69 00 .393 
1 2 .88 P43 69 00 .5 41 
1 3.0 2 P44 69 00. 67 4  
1 3.33 P45 69 00 .798 
1 3.5 8 P46 69 00 .960 
1 3.89 P47 69 01 .1 41 
1 4_11r- �- 69 01. 350 
1 4.27 P49 69. 01 .488 
PSO-- 69· 01. 629 





' 39 ' 49.87 2 . . 
· ·- 1 4.33 
_
...:...._ 
··· ·� · 39 49.92 4 1 4.2 3 
39 49.87 4 1 4.0 8 
39 49.870 1 3.95 
39 50.20 8 1 4.00 
39 50 .384 1 4.0 3 --
39 50 .7 46 1 4.09 
39 50.891 1 4.10 
39 51 .482 1 4.17 
39 5 2 .011 1 4.31 
39 5 2 .570 
-, ---1�· 
39 5 2 .810 1 4.7 3 
' i 39 5 3.171 1 4.94 
' 1 39 _� 39 -.- 5 3.67 4 
_ _ 1 4�  
1 5 .07 
39 5 4.0 48 15 .17 
39 5 4.320 1 5 .2 4  














' 1 39 







' 1 39 







' 1 40 
' 1 40 . 
. 40 
' i 40 
' 1 40 
' 40 . 
5 4.7 49 
5 4.755 
5 4.7 84 
5 4.797 
5 4.7 84 
5 4.7 68 
5 4.75 3  
5 4.7 33 
5 4.7 44 
55 .0 30 
55 .42 2 
55 .840 
5 6. 250 
5 6.8 85 
57 . 1 1 4 












00 .0 47 
00.35 6  
00 .598 
00 .7 38 
1 5 .17 
15 .01 









· ,  1 4.5 2 . , 1 4.75 
1 4.99 
1 5 .2 3  
15 .47 
1 5 .70 
1 6.0 2 
1 6.2 8 









'1 1 6.79 . , 17 .00 
1 7 .1 7  
17 .27 
01 .0 46·-; --�� 
01 .41 3  17 .77 -·-
' 1 40 •
.. 01 .11,-· 1 8.0 4 
' 1 40 0 2 .105 1 8.29 
' 1 40 0 2 .451 •i"'" 1 8.55 
' 1 40 0 3.110 ., 19.0 2  
Route April Ma, July I August 
Point 6 13  22 13 14 18 2 3 1 7  1 8  19 
NO 
N1-N2 )100 - I 
N3 50 
N4 40 41 
NS 
N6-N7 40 











R9 50 101 
RlO 104 
iR1 1 1 1 1  
R12 103 � R13 1 14  V. 
R14 125 

























RL35 - I )120 
RL36-RL38 - I )120 
RL39 )120 
RL40-RL42 - � )1201 
Table 2. Ice thickness. 
September October No11ember 
20 21 22 4 I 5 6 1 0  26 6 1 s 5 6 1 10 


















































































- I - ;Rl.36-RL38 I 
- I 138 IRL39 I 
- _l - I RL40-RL42 I 
:Rl43 I - I - I - I 1 1 5  - I - I - I - I - IRL43 
RL44 I - I - I 108 - I - I - I - IRL44 
Rl45-Rl51 I - ! 1>120 - I - ! - IRL45-Rl51 
SK1-SK3 )120 - 1SK1 SK3 
SK4 1 1 4  iSK4 ! 
SKS )120 140 137 - I i 132 1SK5 
SK6 )120 I 142 - I - SK6 I 
SK7-SK9 )120 - ' - . - SK7-SK9 ! 
SK10 - ' ,)120 147 : ' 153 I 152 !SK10 
SK11-SK14 )120 - l - SK11-SK14 
SK15 )120 202 200 196 SK15 
·SK16-SK19 )1201 SK16-SK19 
f sK20 )120 217 230 226 SK20 
�
K21-SK24 ' )120 SK21-SK24 
SK25 - I )120 , 196 203 i 199 SK25 
SK26-SK26 - ; )120 ! - I - ; SK26-SK28 
SK29 - ' - I I )120 - I 190 200 I 198 SK29 
SK30 SK43 - ! i)120 SK30-SK43 
SK44 I 120 i SK44 
SK45 ' ) 1 20 - I SK45 
SK46 ! 120 - I SK46 
SK47-SK53 - 1)120 I SK47-SK53 
Sl1-SL4 )120 - I 'sl1-Sl4 
SL5 )120 142 - i 143 144 SL5 
SL6-Sl9 I )120 I SL6-Sl9 
SL10 :+ - I )120 143 149 148 SL10 SL11-SL12 - I )120 SL11-Sl12 I - ·srfa- s L 1 4  ' )120 SL13-�  °' ISL15 ' )120 221 221 223 SL15 
SL16-Sl19 )120 SL16-SL19 
SL20 >120 229 230 235 SL20 
�21-SL24 )120 
SL21-SL24 
SL25 - ' )120 224 234 235 SL25 
SL26-Sl29 ' >120 ! SL26-Sl29 
SL30 )120 214 221 222 SL30 
Sl31-SL34 >120 SL31-Sl34 j 
Sl35 >1201 226 223 232 SL35 
SL36-SL39 >120 SL36-SL39 
SL40 >120 214 218 221 SL40 
SL41-SL44 >120 SL41-SL44 
iSL45 >120 197 232 225 SL45 
1SL46-SL49 )120 SL46-SL49 
iSLSO >120 253 259 272 SL50 
SL51-SL54 ! >120 SL51-SL54 
Sl55 >120 258 252 258 SL55 
SL56-S59 )120 SL56-S59 
SL60 >120 216 222 228 SL60 
SL61-SL62 )120 1SL61-SL62 
SL63 __ _! 220 - 1Sl63 
SL64 )120 Sl64 
Sl65 )120 194 192 I 201 Sl65 
Sl66-SL69 )120 - i Sl66-Sl69 
SL70 )120 145 142 I 140 SL70 
SL71 - I I )120 - I SL71 
�Ln - I - I - I 94 - I SL72 





















Y H 3 -YH4 
YHs 
YH6-YH7 
















































-=, - I - I >120 
- I I - I >120 
- I >120 
- I - !)120 
- : )1201 
)1201 
:._L::- I - I 
- I 














- I - I - I 109 
- I - I - I 1 1 1  


















)120 - I 
)120 : ' 
124 - I 
)120 
231 























i - I 
- I - i I 
- I - I - I ' 













13 1  
1 18  
1 1 6  
' 1 1 9  























































Table 3. Stake height. 
Route August September October November Route 
Point 17  1 8  1 9  2 0  2 1  4 5 6 10  6 7 8 5 6 7 24 Point 
NS - - - - 2 15  - - - 217 2 02 - - 197 - - 2 04 NS 
Nl O - - - - 2 04 2 06 - - - 2 07 - - 2 08 - - 2 1 0 N1 0 
RS 2 08 - - 2 08 - - - 2 09 - - 1 88 - - 1 7 0  RS 
R1 0 2 01 _
--'--=-- - - 212 - - - 2 1 2 - -- 2 1 3  - - 2 1 5  R1 0 ----
R15 212 - - - - 223 - - - 2 2 6  - - 2 2 4  - - 2 02 R15 
R2 0 1 82 - - - - 1 91 - - - 1 68 - - 17 6 - - 190 R 2 0  
R25 1 7 4  - - - - 1 65 - - - 1 29 - - 129 - - 131 R25 
R3 0 190 - - - - 194 - - - 179 - - 172 - - 17 8 R3 0 
RL5 190 - - - - 1 88 - - - 1 40 - - 1 45 - - 1 48 RL5 
RLIO 2 05 - - - - 2 06 - - - 2 06 - - 198 - - 198 RL1 0 
RL15 2 01 - - - - 1 89 - - - 1 84 - - 190 - - 193 RL15 
RL2 0 195 - - - - 1 95 - - - 1 7 6  - - 1 83 - - 1 87 RL2 0  �· 
RL25 - 1 95 - - - 1 97 - - - 1 84( NEW) - - 17 4 - - 1 65 RL25 
RL3 0  - 196 - - - 192 - - - 1 91 - - 1 81 - - 1 5 6  RL3 0 
RL35 - 1 85 - - - 1 95 - - - 196 - - 175 - - 1 64 RL35 
�. 
- 190 - - - 192 - - - 1 97 - - 199 - - 191 RL39 
SK5 - - 191 - - 194 - - - - - 195(New) 1 87 - - 1 67 SK5 
SK6 - - 190 - - - - - - 1 84 - - - - - - SK6 
SK1 0 - - - 1 91 - 1 97 - - - 2 01 - - 194 - - 1 84 SK1 0 
SK15 - - - 2 07 - 2 1 0 - - - - 213  - 215  - - 1 7 8  SK1 5 
SK2 0 - - - 1 95 - 198 - - - - 179 - 1 82 - - 1 83 SK2 0 
SK25 - - - 2 03 - 2 07 - - - - 2 06 - - 1 95 - 2 07 SK25 
SK29 - - - 1 85 - 1 87 - - - - 1 89 - - 1 89 - 192 SK29 
SL5 - - - - 2 01 2 02 - - - - 1 99 - - - 194 192 S L5 
SL10 - - - - 199 - - - - - 2 00 - - - 1 84 191 S L1 0  
SL15 - - - - - - 2 00 - - - 2 02 - - - 194 194 S L1 5  
SL20 - - - - - - 1 93 - - - 196 - - - 1 85 194 S L2 0  
S L25 - - - - - - 1 98 - - - 197 - - - 1 85 1 91 Sl25 
S L3 0  - - - - - - 198 - - - 2 01 - - - 198 193 Sl30 
S L35 - - - - - - 190 - - - 190 - - - 191 1 88 SL35 
SL40 - - - - - - 1 88 - - - 1 92 - - - 1 84 1 89 S L40 
SL45 - - - - - - 1 91 - - - 215  - - - 1 87 1 89 S L45 .. 
S L5 0  - - - - - - 1 93 - - - 1 95 - - - 197 1 95 SLSO -· 
S L55 - - - - - - 1 91 - - - 1 91 - - - 192 1 91 Sl55 
S L60 - - - - - - - 194 - - - 192  - - 191 1 92 SL60 
S L65 - - - - - - - 190 - - - 1 91 - - 1 93 192 S L65 .. 
SL70 - - - - - - - 198 - - - 198 - - 198 1 5 8  S L7 0  
S L75 - - - - - - - 191 - - - 192 - - 193 - Sl75 
S L80 - - - - - - - 198 - - - 198 - - 195 - SLSO 
unit : cm 
NEW : Re-install ati on 
- 18 -
Table 4. Snow depth. 
Ro ute Apr il July August S eptemb er ] Octob er 







R15 0 - - o -
R20 0 - 25 -
R25 0 - 59 -
RJ O 0 - 22 -
RLS 85 - 120 -
RL10 0 - 1 -
RL15 3 - 15 - I -
RL20 2 - 22 -
Rl2 5 1 - 1 -
RL30 1 - 0 -
RL35 3 - 0 -
RL39 1 - 8 -
S KS 7 - 0 -
S K6 7 - 3 -
SK7-SK9 6 -
SK10 8 - 2 :=. 
SK 11-SK14 - 6 -

















SK33 1 1  -
SK34 5 - I - -
SK35 9 -
SK36 45 -




S K41-S K42 4 -
SK43 3 -
SK44 7 -
:�:: 3 -5 -
SK47 6 -
SK48 -SK51 5 -
SK52 4 1-




SLS 4 - 3 -
SL6 6 -
S L7-SL 8 5 -
SL9 4 -
SL 10 6 - 0 - -
SL 11-SL12 4 -
SL13 0 - -·-
SL 14 2 - -
SL 15 0 - 0 - ---
S L 16 3 -- �-· SL 17-SL 18 
-· - 9 - _ _c_ 
- 19 -
Nov emb er 


























Ro ut e 
24 Point 
1 3  NS 
}4 NT O ·-
1 RS 
· -2 R10 -� 




I RL 10 
9 RL 15 
10 RL20 
0 .5 RL25 
0 .5 RL30 
0 .5 RL35 
1 RL 39 
� SKS 
S K6 
SK7-SK 9  

































S K4 8-S K5 1  
SK52 
SK53 





S L7 -S LB 
SL9 




10 SL 15 
SL 16 
SL 17 -S�.!i_ 
=- �-- ---- --.--,--,-.-- �--� -- - -�2 _--- -·-- - ---- -- --- -- - -- -- -----S L19 +::-- SL1 9 - -S L20 













































S L6 8  
S L69 
SL70 
�-S L7 2  














1 1  -
14 -
2 0  -























1 1  -






--- I--+-- � =  
SL 22 
SL23-SL24 
9 - - 1 8  - 13 Sl25 





























--l--+-+--l--+---l--l-"�',.-_, _  --- 1--- 1-+-+---l-- ---l--+-+-1-+-­+++-1-+--1�+-·-i.=-.-l-'"3 -- -I-_J_ _ _J__I-L -11--t---l---+-+- -+-�± 
10 - 8 - - 10 -
17 - SL5 6 -11 - Sl57 
7 - SL5 8 
13 - SL59 
7 - 8 - 1 1  - 9 SL60 
2 1  - S L61 
32 - SL 62 
2 8  - SL63 
6 - SL 64 
1 SL65 
SL6 6 
0 - 0 - 10 -
0 -" -+--+-+---"+-+-- -l- -+-'-"-1-----1-+-
-'-lc 
10 - SL 67 --
1 1  - SL 68 
9 - SL 69 
0 - 0 - 0 - l Sl70 
0 - SL71 
14 - SL72 
22 - Sl73 ·--
SL74 
SL75 -l-+-1---+--+---+-+- I--L. 0 -1 - 0 - 0 -
0 - SL76-SL77 
1 - SL78 




SL81 -+--+--+-+--+- +--+-+--+- +-:-__ �- -1�"0t--






















- - -� 
- ,--- - �-
- -
--




2 3  - OKI 
0 - OK2 







- -- --f---- --+--+=- +-1-l--'2"11- +--I-� - +--+--+"ca 8 -




-__ t: . BT19 __  
- 20 -






















; =tt-+-+-+�1,�: �;--+--f--t---+--+--_+i""f +f--------= 
BT 15 · · - :_ - -







--+- - � --+---+ - -+ --- - -BT- ,-,-
-
8T16 - I- I- · -,.�-=------=��=--=- -·· ·-·BT16---·-BT17 I- 0 - BT17 
cY-1-H-1-l_- Y-1- H-1-6,__-+- -l-- ---l- -l--+----l- ---l--- l--
--l- --l--l ---l----�!, -_-1-I ·-_ _, ___ _=�=-=-- · -e----- -·-o �-- YH 1 - YH6 
1 -YH 7 1- 1- YH7 
YHB-YH1 4  YH8-YH14 0 -
�B"'Ne.l _ __ _  � -- l�- 1--- J - 1-+-l--+�---l--
-J - ---+--+-+---+--+ �+--+-f---+---EBN�
l
� --e8-1-N�2�- --1--- -1-- +--l- - -
f-
-
-1---1- ---l-- -l----l- --1---1-- -1-- BN 2 
8 -
11 -
i>8"'"�3- - -l- - J- - -l-
-





SNS BNS 4 -
eB-1-N�6-1- -�B�N -1-7 _ -1--- -L-- - -___ --- -C--IL -
--l- --l---1- ---l-- -L - -l-- -l-- --1---+--+ --+- --+-
-"-L
-
--l- --1-----l- ----l-�B�N�6-�B�N-1 -7_ 
�N"'K:"3-- -1- - 1- - l-- - __ - -1----l--+---+-+---+-+--+- NK3 
0 -
5 1  -





Ll O _ - 1--"--1--- -'-1---l----l---l- --1- -1 ---l- -+-
-l-5'-1---- 1 - -+- --1----l
-- -+--+- +-- +---+ --+--+-




L-1-1�'- - ->- -'"+-- +--+--1-- +---+1- -+- --1---1- ---l-- -
l
- -+- -+- -L--+ - O -- -l- - +---+ --+- - - l -- 1-- �L
L +l 2� -- -'  
L 13 














9 _ _ _  J _ _ __ .:____ -=---,-=- - - -+ -+--+-+-l-+-+--+�'l-- -+--I- I-L20 
L2 1 12 -
- 21  -
L 13 ---- ·--- ��--
1 - L15 
11 - L16 
9 - L17 
18 - L18 
6 - L19 
3 - L 20 -
12 - L2 1 
unit : cm 
Table 5 .  Air temperature. 
·- ·---··· Route October Nobember Route 
Point 6 7 8 5 6 7 1 0  Point NS----·- �· -7.3 - - -11.3 - - - N5 
N10 -7.9 - -12.9 - - - N10 
R5 -7.0 - - -11 .7  - - - R5 
R10 -6.0 - - -13.2 - - - R10 
R15 -7.8 - - - 1 1 .0 - - - R15 
R20 - - -::6.7 - - -12.6 - - - R20 
R25 -6.0 - - -9.2 - - - 'R25 
R30 -5.5 - - -10.2 - - - R30 
RL5 -7.3 - - -9.9 - - - RL5 
�lo -7.2 - - -7.5 - - - RL10 
RL15 -6.2 - - -7.2 - - - RL15 
RL20 -7.4 - - -8.1 - - - RL20 
RL25 -6.1 - - -7.6 - - - RL25 
RL30 -6.8 - - -7.6 - - - RL30 
RL35 -7.5 - - -8.2 - - - RL35 
RL39 -7.4 - - -8.1 - - - RL39 
SK5 - - -8.3 -8.0 - - - SK5 
SK6 -7.6 - - - - - - SK6 
SK10 -9.6 - - -8.4 - - - SK10 
SK15 - -10.5 - -8.3 - - - SK15 
SK20 - -10.5 - -9.5 - - - SK20 
SK25 - -8.6 - - -8.6 - - SK25 
SK29 - -7.0 - - -8.4 - - SK29 
SL5 - -6.1 - - - -12.3 - SL5 
SL10 - -6.2 - - - -13.2 - SL10 
SL15 - -10.0 - - - -11.7 - SL15 
SL20 - -8.9 - - - -11.9 - SL20 
SL25 - -8.5 - - - -9.6 - SL25 
SL30 - -11.9 - - - -9.0 - SL30 
SL35 - -12.1 - - - -8.1 - SL35 
SL40 - -1 2.5 - - - -7.8 - SL40 
SL45 - -1 2.3 - - - -7.2 - SL45 
SL50 - -1 2.0 - - - -6.7 - SL50 
SL55 - -1 2.0 - - - -6.4 - SL55 
SL60 - - -10:0- - - -5.0 - SL60 
SL65 - - -8.6 - - -5.8 - SL65 
SL70 �--
- - -7.9 - - -4.2 - SL70 
SL75 - - -8.5 - - -4.6 - Sl75 
SL80 - - -8.0 - - -4.0 - SL80 
YH2 - - - - - - -3.1 YH2 
YH5 - - - - - - -2.7 YH5 -· YH8 - - - - - - -2.8 YH8 
YH11 - - - - - - -3.4 YH11 -
.'I!:!� 4 
- - - - - - -3.6 YH14 
BN1 - - - - -10.8 - - BN1 -·--BN2 - - - - -9.3 - - BN2 -
BN3 - - - - -8.7 - - BN3 
BN4 - - - - -8.3 - - BN4 
BN5 - - - - -7.2 - - BN5 
BN6 - - - - -7.3 - - BN6 
BN7 - - - - -7.6 - - BN7 
NK3 - - - - -6.9 - - NK3 --





























































6 7 8 5 
··.,-·· 




---·-- - -5.2 - - -
-7.0 - -9.0 ·-
.. 
N10 - - - -.. 
-6.8 - - -3.2 - - - RS 
-7.0 - - -1 0.4 - - - R10 
-6.8 - - -4.7 - - - R15 
-6.0 - - -8.0 - - - R20 
-4.6 - - -6.7 - - - R25 
-5.7 - - -10.8 - - - R30 
-80 - - -5.8 - - - RL5 
-7.3 - - -2.3 - - - RL10 
-7.2 - - -7.4 - - - RL15 
-6.3 - - -7.0 - - - RL20 
-5.8 - - -3.0 - - - RL25 
-6.1 - - -2.5 - - - RL30 
-7.5 - -2.1 - - - RL35 
-8.6 - - -6.6 - - - RL39 - - -7.5 -3.5 - - - SK5 
-7.0 - - - - - - SK6 
-9.3 - - -6.0 - - - SK10 - -10.7 - -3.4 - - - SK15 - - 1 1 .2 - -6.3 - - - SK20·-- -7.6 - - -6.8 - - SK25 - 5.5 - - -7.3 - - SK29 
4.8 - - - 7.0 - SL5 - -4.1 - - 7.0 0.8 - SL10 - -4.0 - - 8.0 0.9 - Sl15 - -5.5 - - - -� - 7.0 - SL20 - -4.7 - - 7.0 0.5 - SL25 - -5.9 - - 8.0 0.7 - SL30 - -6.0 - - 7.0 0.8 - SL35 
- -8.9 - - 7.0 0.8 - SL40 - -9.0 - - 8.0 0.1 - SL45 - -8.3 - - 8.0 0.3 - SL50 - -8.8 - - 7.0 
-� 
0. 2 
- SL55 - - -9.1 - - - 7.0 - SL60 .• - -7.8 6.0 0.4 SL65 - - -- - -6.1 - 0.0 0.4 - SL70 . 
- -5.2 0.0 0.8 SL75 -. .. - - -6.7 - 5.0 0.3 - SLBO - - - - - - -0.9 YH2 - - - - - - 0.5 YH5 - - - - - - 1.0 YH8 - - - - - - -1.0 YH11 - - - - - - 0.9 YH14 
- - - - -9.6 - - SN1 - ·- -- - - - -7.8 - - SN2 - - - - -6.9 - - SN3 - - - - -5.2 - - SN4 - - - - -7.6 - - SNS - - - - -5.5 - - SN6 - - - - -3.5 - - SN7 - - - - -6.2 - - NK3 
- -0.6 - NK6 - - - - -6.9 - - NK9 
- 23 -




6 7 8 
N5 -7.1 -
N10 -7.2 -
R5 -6.1 - --
RlO -7.1 - -
R15 -6.9 - -··-
R20 -5.9 - -
'R25- -5.0 - -
R30 -6.1 - -
RL5 -8.0 - -
RL10 -8.6 - -
RL15 -8.0 - -
RL20 -5.2 - -
RL25 -7.6 - -
RL30 -7.2 -· 
RL35 -7.7 -
RL39 -9.0 - -
SK5 - - -6.3 
SK6 -8.0 - -
SKIO -9.7 - -
� -
5 __ __ 
- -10.0 --
SK20 - -9.7 -
SK25 - -7.1 -
SK29 7.5 
SL5 - 6.4 -
SL10 - -6.8 -
SL15 - -6.3 -
SL20 - -4.3 -·--
SL25 - -7.6 -
SL30 - -6.7 -
SL35 - -9.1 -
SL40 - -8.0 -
SL45 - -9.3 -
SL50 - -10.1 -
SLSS - -9.8 -
SL60 - - -9.5 
SL65 - - -8.9 
SL70 - 5.8 
SL75 - -6.8 
SLBO ,___:c. 
- -7.2 
YH2 - - - - -
YH5 - - -
YH8 - - -
YH11  - - -
YH14 
BN1 - -
BN2 - - -
BN3 - - -
BN4 - - -
tfil:!L .. - - -
BN6 - - -
BN7 - - -
- -










6.8 - - -
-2.1 - -
-5.3 - - -
-6.0 - - -
-8.0 - - -
-6.0 - - -
-2.0 - - -
-6.3 - - -
-5.7 - - -




-2.3 - - -
- - - -
-5.5 - - -
-2.4 - - -
-8.0 - - -
- -5.4 - -
6.2 - 5.9 -
- - -5.9 -
- - -7.2 -
- - -6.3 -
- - -5.7 -·-- - -7.1 -
- - -6.9 -
- 7.1 -
- - -7.5 -
- - -8.1 -
- - -8.2 -
- - -7.5 -
- - -5.5 -
0.4 
- 3.3 -
- - -5.9 -
- - - -3.4 
- - - -2.7 
- - - -1.4 
- - - -4.0 
- -2.4 
-8.2 - -
- -6.8 - -
- -5.7 - -
- -3.3 - -
- -6.3 - -
- -4.0 - -
- -1.8 - -
-4.6 -
- -1.0 - -

































































RC3e� --� -1 .0 
SK5 
-
-� -1 .4 
SK10 -1 .r-SK1 5 -1.6 -
SK20 -1.9 
SK25 - 1 .7 
SK29 -1.8 
SL5 -1.7 













0 Unit : C 
- 25 -
Table 9. Daily summaries at SL55 on the sea ice. 











- 1 0 
1 1  
1 2 
1 3  
1 4 
1 5 
1 6  
1 7 
1 8 





















1 0  
1 1 
1 2  
1 3 



















30 ---·- - ·- ·- 31 
1 1 1 --· � 2 































997.9 - 1 7  
996.9 -14.8 
994.5 -10.3 
















997.2 -1 7 
996.6 -17.1 









999.7 -1 4.5 
998.5 -15.5 
rx· To H Vm v, oc --°C- % m/s m/s 
-1 9.2 -33.7 63 1.1 4.9 
-22.4 -34.7 69 0.3 2.5 
-19.2 -26.3 64 1 .6  3.5 
-23.3 -35 63 0.8 2.9 
-1 9.9 -34.1 57 1.4 5.2 
-8 -22.5 82 3.7 1 4.6 
-5.8 -9.6 71 8.7 1 4  
-7.3 -19.3 74 3.6 7.5 
-14.7 -19.4 77 2.1 6.6 
-7.6 -1 6.9 79 18.8 29.7 
-8.1 -12.6 64 1 1 .9 21.8 
-12 -27.7 75 1 3.9 
-19.1 -29.1 70 0.1 1.9 
-1 3.4 -24 76 0.4 2.6 
-13 -24.2 75 1 . 1  2.9 
-19 -27.1 66 1 . 1  4.4 
-13.7 -24.9 67 1 .7 3.9 
-6 -19.2 51 4.8 1 1 .4 
-12.7 -22.5 63 2 5 
-1 7.8 -29.5 70 0.3 2.2 
-18.1 -28.4 75 0.5 2.5 
-20 -30.6 76 0 2 
-6 -22.6 69 2.6 10.5 
-5.5 -14.3 81  3.3 8.4 
- 1 1 .7 -27 70 1 .7 5 
-20.8 -34.1 69 0.2 2.1 
-1 9.3 -35.6 68 0.1 2.3 
-1 3.8 -35.5 63 1 .4 3.7 
-8.1 -25.7 54 2.2 6 
-9.8 -23.7 58 9.8 19.4 
-7.8 -12.1 50 16.5 19.1 
-1 1 -12.2 75 4.9 16.2 
-8.1 -15.5 76 1 .3 2.4 
-9.3 -1 7.7 75 1 .5 2.9 
-1 0.6 -19.7 72 1 .6 3.1 
- 10.3 -24.4 72 0.8 3 
-10.5 -20.2 72 1 .8 4 
-4.1 -1 1 73 2.4 5.9 
-3 -12.1 75 2. 1 6.7 
-5.5 -1 1 .1 85 2.4 4.9 
-8.1 -23.9 86 1.9 5.2 
-8.5 -20.7 82 0.6 2.5 
-2.6 -18.5 73 2.2 4.4 
-3.4 -13.4 65 2.8 6.3 
-5.7 -12.7 58 7 13.1 
-7.2 -20.3 61 2.6 1 1 .7 
-7.8 -21.7 65 1 .4 2.8 
-10.2 -24 70 1 . 1 2.2 
-5 -26.6 69 1 4.3 
-6.7 -13 67 2.5 6.2 
-7.4 -15.9 67 2.5 6.3 --· 
0.2 -14.6 67 1 .7 4.4 
-8 -22.3 66 1 .7 4.1 
-8.3 -21.9 70 1 2 
-2.5 -20.1 70 1 .6 4.9 
-5.1 -17.2 69 2 5.2 
-4.8 -22.7 73 1.5 4.2 
-8.6 -25.2 72 1 3.1 
-3.6 -24.3i 7 1 0.9 3.3 
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Table 10. Hourly surface synoptic data at SL55 on the sea ice. 
DY LT Pstn- -· T Td ..• 
hP, de g .C deg .C 
5 23 983 .8 - 25 .7 -30 .3 
6 00 984.4 - 29 .7 -34.1 
--·· -
6 0 1  984.8 - 25 .6 30.4 
6 0 2  985 .2 - 19.8 - 26.9 
6 03 985 .6 - 22.2 - 29.1 
6 0 4  985 .8 - 21. 8 - 29.3 
6 05 986.1 - 20 .3 28.2 
6 0 6  986.5 - 26.2 -3 1.7 
6 07 986.6 - 25 .0 30.1 
6 0 8  987 .1 - 23 .3 - 28.8 
6 0 9  987 .3 - 25 .6 30.1 
6 10 987 .1 27 .5 33 .0 
6 1 1  987 .0 - 24.8 29.5 
6 12 986.8 - 25 .4 -30 .4 
6 13 986.6 - 23 .4 27 .9 
6 14 986.4 - 25 .6 -30 .8 
6 15 986.3 25 .8 -30 .5 
6 16 986.3 - 26.5 -30 .9 
6 17 986.5 29.6 33 .8  
6 18 986.7 -30 .6 -3 4.4 
6 1 9  986.8 - 29.9 33. 6 
6 20 987 .0 -3 1.2 -34.9 . 
6 21 987 .3 3 2.4 3 6.2 
6 22 987 .9 -3 2.8 -3 6.5 
6 23 988.2 33 .7 -37 .8 
7 00 988.6 -33 .5 -37.4 
7 0 1  989.1 -31.6 35 .2 
7 0 2  989.5 -3 2. 2 -35 .8 
7 03 990 .0 -3 1.9 35 .3 
7 0 4  990 .4 -3 4.5 3 8.3 
7 05 990 .5 -3 1.4 -3 4.6 
7 0 6  990 .3 3 1.2 -3 4.5 
7 07 990 .1 -33 .7 -37 .4 
7 08 989.9 3 2.4 35 .9 
7 0 9  989.8 -30 .0 -33 . 6  . 
7 10 989.5 30 .3 3 4.2 
7 11 989.3 - 28.8 -3 2.6 
7 12 989.3 - 27 .9 3 2.2 
7 13 989.2 - 26.2 -3 1.1 
7 14 989.0 - 25 .5 -30.5 
7 15 988.8 - 25 .5 30 .0 .. 
7 16 988.6 - 25 .4 - 29.4 
7 17 988.3 26.6 -30 .1 
7 18 988.2 
.. 
- 27 .3 -30 . 8  
7 19 988.1 - 25 .3 29.1 
7 20 988.2 - 26.3 -30 .4 
7 21 988.1 - 25 .9 - 3 0 .2 
7 22 988.l - 24.5 - 29.2 
H I D % 
66 s 
66 w 
64 . .. 
5 4  E 
5 4  ENE 





















7 1  -
70 SSW 
7 2  
69 -
7 4  -
73 -
69 -









7 2  -







m/s ·-- -i: 9  . 
-- -
- ··i 2  
'"--

































0 0  
1 .4 





























































- - -9 
---
7 23 988.4 - 23 .6 - 28.0 67 - 0 .0 1.6 
9 8 00 988.6 22.4 27 .4 64 SE 2.1 2.1 
9 8 0 1  988.6 - 22.7 - 28.0 62 s 1.2 1.9 
9 8 0 2  988.8 21.7 - 27 .2 61 s 2.2 2.2 
9 8 03 989.3 - 22.9 - 27.7 
.. 
65 SW 1.6 1.8 
9 8 .. 0 4  .. 989.7 - 22.3 27 .5 63 0 .0 1.6 
9 8 05 990 .0 - 22.4 - 27 .5 63 s 1.7 1.7 
9 8 0 6  990 .3 - 24.2 - 28.5 67 - 0 .0 0 .9 
9 8 07 990 .7 - 23 .5 - 27 .9 67 SSW 1.0 1.9 
�- 9 8 0 8  991.3 - 23 .3 - 27 .6 68 s 2.4 2.4 
9 8 0 9  992.1 21.3 27 .6 57 E 0 .8 2.8 
�-- 9 
-- ·-·· 8 10 992.8 - 21.4 - 27 .0 61 SE 1.9 2.8 .• 
9 8 11 993 .5 - 21.1 26.6 61 - 0 .0 2.6 
9 8 12 994.6 - 20 .3 - 25 .4 64 SSE 0 .9 2.6 
9 -, 13 995 .0 20 .4 - 25 .2 65 SSE 1.5 1.7 
9 8 14 995 . 6  - 20 .2 - 24.9 
.. 
66 SSE 1.1 1.7 
9 8 15 996.2 - 20 .3 25. 2  65 E 1. 6 1.6 1----· 9 8 16 997 .1 - 20 .1 - 25 .8 61 
-
- 0 .0 1.2 . 
9 8 17 998.0 21. 9 26.5 67 s 0 .5 1.0 
9 -Jl - 18 998.6 - 24.5 29.2 65 s 1.3 1.8 9 1 9  999.6 - 25 .0 - 29.3 68 SSET 2.1 2. 1 -----�- -- ·--· 
- 27 -







































































9 8 20 1000 .3 -·
-- .: 24 .5 -29.5 6 3  SSE 3 .0 3 .2 -� 
9 8 21 -1001.0 -2 4.9 - 29 .8 64 SSE 2 .9 3 .2 4 .0 
-·--·--g 8 2 2  1001 .7 -25.4 -30 .3 64 s 3 .2 3 .2 3 .9 ---·-� -9 8 2 3  100 2 .1 - 2 5.8 -30 .6 64 s 2.9 3 .5 4 .3 -
9 ···---=� =- --00 100 2 .6 -26.1 -31 .0 6 3  s 2.6 3 .2 3 .9 
9 9 0 1  1 003.1 - 26 .3 -31 .4 62 s 2 .4 2 .9 3 .5 
9 9 02 1003 .8 - 32.2 - 37 .0 63 WNW 1 .5 2 1 2 .7 
9 9 03 1 004.2 -32 .1 -36 .6 65 w 1 .6 1 .6 2 .6 
9 9 04 1004 .4 - 33 .2 -37 .6 64 - 0 .0 0 .4 1.6 
9 9 05 1004 .5 - 2 8.1 -3 2 .3 6 8  SSE 2 .2 2 .2 2 .7 
9 9 0 6  1004 .5 - 33 .7 - 38.1 64 - 0 .1 1 .8 2 .3 
9 9 07 1004 .8 -33 .5 -37 .8 65 - 0 .0 1 .6 2 .3 
9 9 0 8  1004 .9 - 33 .1 -37 .7 64 WSW 0 .3 1 .8 2 .4 -
9 9 09 1005 .2 - 32 .2 -36 .9 63 WSW 1 .8 1 .8 2 .4 
9 9 10 1005 .4 - 31 .7 - 37 .1 59 - 0 .0 1 .4 1 .8 
9 9 11 1005 .4 -30 .0 -35 .4 59 - 0 .0 0 .0 0 .0 
9 9 12 1005 .5 -29.1 -34 .3 61 WNW 0 .9 1 .6 2 .5 -
9 9 13 1005 .7 -2 8.0 -33 .0 62 WNW 1.3 1 .8 2 .3 
9 9 14 1006 .0 -25 .4 -3 2 .7 51 - 0 .0 0 .3 1 .2 
9 9 15 100 5.9 -26 .2 - 32 .2 57 - 0 .0 0 .0 0 .0 
9 9 1 6  100 5.7 - 29 .1 -34 .1 62 NW 1.3 1 .3 2 2  
9 9 17 100 5.5 - 30 .1 -35 .t 62 - 0 .0 1 .3 3 .2 
9 9 1 8  1005.3 - 33 .1 - 37 .5 65 - 0 .0 0 . 8  2.6 
9 9 1 9  1005 .4 - 33.9 - 38.1 66 w 0 .6 1 .8 2 .7 
9 9 20 1005 .1 - 32 .4 -36 .4 6 8  - 0 .0 0 .0 0 .0 
9 9 21 1004 .7 -33 .8 -37 .9 67 w 0 .6 0 .6 2 .8 
9 9 2 2  1004 .6 -33 .9 -37 .8 6 8  w 2 .4 2 .4 3 .4 
9 9 23 1004 .5 - 33 .6 -37 .8 66 WNW 1 .5 1 .5 2 .7 
9 10  00 1004.0 -33 .6 -38. 2  6 3  WSW 1 .8 2 .4 3 .0 
9 10  01 100 3.8 -3 2 .3 -37 .0 6 3  - 0.0 1 .0 2 .9 
9 10 0 2  1004 .0 - 26 .3 -34 .5 46 SE 3 .6 3 .6 5 .0 
9 10 03 1004 .0 - 27 .3 -33 .8 54 E 2 .1 3 .6 5 .9 
9 10 04 1004 .0 -24 .1 - 34.1 39 SSW 2 .0 2 .3 4 .5 
9 10  05 100 3.9 -26 .6 - 34 .6 47 s 2 .3 3 .2 4 .2 -·· 
9 10 06 100 3.4 - 26 .6 - 33 .9 50 s 3 .1 3 .8 6 .0 
9 10 07 1002 .6 -27 .1 - 35.3 46 SW 2 .1 4 .9 7 .9 
9 10 0 8  1002 .4 -23 .3 - 31 .9 45 SSW 3 .7 5 .2 7 .8 
9 10 09 1002.1 -2 2.3 - 32.1 40 s 2 .0 2 .2 3 .8 
9 1 0  10 1001 .5 - 2 2.3 - 31 .0 45 SE 0 .8 1 . 5 2.4 
9 10 1 1  100 1.7 -23.5 - 31 .1 50 SSW 1 .7 3 .0 4 .0 
9 10 1 2 100 1.0 -21 .9 -2 9.8 49 s 1 .8 1 .8 3 .4 
9 10 13 999.7 -21 .2 -27 .2 59 SSE 0 .9 2 .1 2 .6 
9 10 1 4 9 9 .0 - 24 .4 -2 9.9 60 WNW 2 .2 2 .2 3 .5 
9 10 1 5  998.7 - 24 .9 - 30 .6 59 w 1 .5 2 .5 3 .2 
9 10 1 6 998.2 -23 .6 -2 8.4 65 - 0 .1 1 .6 2 .4 ---
9 10  1 7 997 .6 -24.6 --2 9.2 66 NNE 1 .3 1 .5 3 .1 
9 1 0  1 8  9 96 .9 -25 .9 -30 .5 66 - 0 .2 1 .4 2 .3 
9 10 19 996 .6 -26 .8 - 31.2 67 w 1.1 1.3 2 .6 -9 10 20 996 .4 -25 .4 -30 .0 65 - 0 .0 0 .8 2 .2 
9 10 21 9 6 .1 -2 4.7 -2 8.9 68 - 0 .0 0 .0 0 .0 --·-· 9 10 22 9 95.7 - 24 . 2  - 28.3 69 - 0 .0 0 .0 0 .0 
9 10 23 994.7 - 2 3.9 - 27 .8 70 WNW 1 .3 1 .4 2 .1 
9 1 1  00 9 94.7 -2 2 .3 -26 .3 70 NW 0 .9 1 .8 2 .4 
9 1 1 :---� 994 .6 -2 1 .7 -25 .7 70 - 0 .2 1 .1 -� 
9 1 1  0 2  9 93.9 - 21 .4 - 24.9 73 - 0 .0 0 .8 2 .4 
9 1 1  03 9 93 .3 -19.7 - 23.6 71 WSW 1 .3 2 .2 3 .6 
9 
- � 
04 993 .1 -19.6 - 2 2 .3 79 NNE 0 6  1 .7 2 .6 
9 11 05 992 .9 -1 9.6 - 22 .0 81 - 0 .0 0 .3 1.7 ··-
9 1 1  06 99 2.8 -1 9.2 - 21 .5 82 - 0 .0 0 .0 0 .0 --
9 1 1  07 99 2.4 -19 .1 - 21 .4 82 - 0 .0 0 .0 0 .0 
9 11 0 8  992 .4 -1 8.3 - 20 .5 82 NNW 0 .9 1 .5 4 .2 
9 1 1  09 992 .4 -1 8.3 -20 .7 82 ESE 0 .9 0 .9 2 .7 
9 11 _" 10  992.3 -17 .6 - 19.8 83 s I 2.1 2 .1 -3.0 
9 1 1  1 1  992 .1 -1 5 .6 -17 .4 86 SW 1.1 2 .7 3 .6 -
--··-9 - - -1-1 --- 1 2 -- -........,....,-
-"- - --------,-:g 9 2.0 -1 3 .7 -1 5 .5 86 - 0 .1 1.1 --·-·-
9 1 1  1 3 9 1.6 -1 3 .1 -1 4.7 87 - 0 .2 1.1 1 .5 
9 1 1  1 4 991 .1 -11 .6 -1 3 .3 88 s 2 1  2.1 2 .8 
9 1 1  15 990 .2 -1 1 .0 -1 2 .8 87 SSE 2 .7 2 .7 3 .5 · · ·-
9 1 1  1 6 989 .0 - 8.6 -1 1 .6 79 ENE 6 .8 6 .8 9 .6 
9 - ·- ·
-·--1 1  ---c--17 -· - 9.0 __ -1 1 .7 80 NE --� ··----- � 
-� 
--J?.� . __ ____}_J_ ----9 -- -- 1- 1 �--15 987 .0 -- -=[o- -1 1 .0 85 ENE 6 .8 7 .1 1 1 .0 
t:=�3-=:�-ft�: 
19 -� ·
·- - -- - -16 .0 












-91------m:- �o]""-� -�·-19.4 
9 1 1  22 990.0 -9.5 -1 LO i 88 NNE 10.0 14.6 19.8 




�1�1 1-- · ,'cc
'
t-
990.8 -9.5 -11 .7  _____ 84 NE --�.4 9.5 ·
·--
12.2 
1 - - -




-�"�·o,+ --�'o+· · ·-
� ___ ) .2 a .a _!...!..:! 
�· 
9 12_ 01 991 .3 - 9.4 -12 .3 7 9  ENE _ 7 .9 __ 9.9 1 4.1  9 --------rr - _ 02 991 .1 -8 .8 -12 .3 161-� �-- - 7 .4 _ _  _!�1 11.8 
9 12 03 990 . 9  - 9.4 -11 .5 8 5  E 9.1 9.1 1 2 .7 -· 















=-1 1 .3 
.. 
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-10 .2 L_ -1 6.0 
- 9.4 -15 .7 
-8.9 -17 .4 
-8 .1 -18 .6  
- 6.9 -20 .1 
- 6.0 -21 .5 
-7 .9 -17 .9 
-8.7 -18 .3 
- 9. 9  -18 .2 
- 1 0 .7 -18 .l 
-1 1 . 9 -18.6 ! 
-12�  '--
· -�Il -1 4.5 I -20 .8 ' 
996. 6,J __ 
- r- L···· 




































































5 4  
58 
5 9  











































































2 0  2 .3 2 .9 
0 .0 1 .9 2.8 
0 .0 1 .4 2 .7 
0 .0 0 .1 1 .8 
1.3 2.3 3 .4 
2 .1 2 .4 3. 6 
a.a· 1 .6 2 .4 
0 .0 0 .0 0 .0 
0 .9 2 .0 2.8 
0 .0 0 .0 0 .0 
0 .2 0 .2 1 .9 
1 .4 1 .4 2 .1 
0 .1 0 .5 1 .9 
0 .0 1 .3 1 .7 
2 .2 2 .3 3 .3 
1 .9 2 .2 2 .7 
0 .8 2 .2 2 . 6  
1 .2 1 .8 2 4  
0 .1 0 .6 1.9 
1 .7 2 .5 3 .1 
2 .4 2 .4 3 .3 
2 .9 3 .3 4.2 
2 .9 4.4 5 .8 
0 .0 3 .6 4.4 
1 .2 2 .6 3 .4 
2 .3 2 .3 3 .3 
1.7 2 .9 3 .5 
0 .7 1 .6 2 .3 
1 .8 2 .4 3 .5 
0 .0 2 .8 4.2 
1 .9 1 .9 2 .9 
0 .0 2 .3 2 .8 
0 .0 0 .5 2 .0 
1.3 2 .0 2 .5 
1 .6 1 .9 2 .5 
1 .7 2 .4 3 .0 
2 .3 2 .3 3 .1 
1 .6 2 .2 3 .1 
1 .4 1 .4 2 .1 
1 .7 1 .7 2 .0 
1 .8 2 .1 2 .3 
2 .4 2 .6 3 .3 
2 .4 2 .6 3 .2 
2 .6 2 .7 3 .8 
2 .4 3 .0 3 .8 
1 .6 2 .9. 4.1 
2 .3 3 .4 4.4
-
2 8  3 .2 4.3 
3 .6 3 .9 5 .2 
3 .1 3 .4 4.9 
2 .4 2 .9 5 .1 
3 .3 3 .3 4.9 
7 .3 7 .3 1 2 .5 
5 .9 7 .1 1 1 . 6  
7 .1 7 .1 1 3 .4 
5 .5 6.5 9.9 
6.3 9.1 1 4.8 
8 .8 8 .8 13 .2 
9.5 1 1 .4 1 6.2 
8 .8 9.9 1 3 .9 
9.1 9.7 1 6.1 
2 .9 10 . 9  1 6.0 
3 .4 4.4 1 1 .3 
3 .2 3 .6 17 .8 
1 .4 5 .2 1 3 .2 
5 .6 5 . 6  1 0 .3 
3 .3 7 . 4  _-1..!.:.!_ 
2. 6 2 .9 5 .4 
5 .6 8 . 4· . 1 3 .3 
2 .6 6.2 9.3 
1 .6 4. 9 7 .5 
3 .2 3 .9 5 .1 
3.2 3 .2 __ __!!_ 
·---
9 24 01 --··· 




9 24 04 
9 24 05 
9 24 06 
9 -,. r-m 
9 24 08 � 9 24 09 
9 24 10 
9 24 1 1  
9 24 1 2 
9 24 1 3 
9 24 1 4  
9 24 1 5 
9 24 16 
9 24 1 7  
9 24 1 8 
9 24 1 9  
9 24 20 
9 24 21 
9 24 22 
�- 9 24 23 
�--- 9 25 00 
9 25 01 
9 25 02 
9 25 03 
9 25 04 
9 25 05 
9 25 06 
9 25 07 
9 25 08 �, 25 09 
9 25 10  
9 25 1 1  
9 25 1 2  r---
9 25 1 3 �, � 25 1 4  
9 25 1 5  
9 25 1 6  ·-
9 25 1 7  
9 25 1 8  -
9 25 19  
9 25 20 -·---···- 9 25 21 � -
9 25 22 -· 
9 2S 23 
9 26 00 
r-----9. 26 01 
9 26j 02 
9 26 03 
9 26 04 
9 26 05 
9 26 06 
1-----··-·9 i----251· 07 
9 26 08 
9 26 09 
9 26 10  





9 26 12  
i---------9 ·-----25 13 
9 26 14 
9 26 1 5 
9 26 16 
9 26 1 7  
t----- 9 26 1 8  �, 26 19 
9 26 20 
9 26 21 
9 26 22 
9 26 23 
9 27 00 
�- 9 27 01 
� 996. 1 -_ - 16.5 I.::: -23.5 ---- �
-
�
� �)sw - 1.5 -·*+- -s:s 996.4 -14.8 i -22.1 _ 54 ESE 





















































































-17.1 · - -16.9 -
1 6.5 
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0 0  
- - - ------,------:--=-




--=��  +-� 
2.7 4.7 - ---
1.4 2.5 






























I .I -"""T.9 
0.0 
. . . ·o.o -
1.8 2.5 ·--
- 2.0 2.4 
1.6 2.1 
1.4 · ------,--:y 



























1 .7 2.5 
0.0 ··a.a: 
0.0 0.0 
0.0 0.0 --,,--c-- - 0.0 
�
0.0 -- �, --=-a- o.o __ .Cf( � 73 - 0.0 0.0 0.0 --- - - -
._, __  
- 33 -
9 27 02 99ffl -29 .7 -33 .2 72 - 0 .0 0 .0 ----� 9 27 03 999 .5 -29 .5 -32 .8 73 - 0 .0 0 .0 0 .0 
9 27 0 4  999 .3 -30 .0 -33.5 72 - 0 .0 0 .0 0 .0 --
9 27 05 998.9 -30 .1 -33 .6 72 - 0 .0 0 .2 1.3 -- ··· 
9 27 0 6  999.0 -29 .9 -33 .4 72 - 0 .0 0 .0 0 .0 
--9- 27 07 99 8.9 -2 6.3 -29 .4 75 - 0 .0 0 .0 0 .0 -- --9 27 0 8  99 8.9 -25.3 -2 8.5 75 - 0 .0 0 .0 0 .0 
9 27 09 99 8.9 -2 6.1 -29: 1 7 6  - 0 .0 0 .0 0 .0 
9 27 10 998.8 -23 .8 -2 6.6 7 8  - 0 .0 0 .0 0 .0 
9 27 1 1  99 8.7 -2 4.0 -2 6.8 7 8  - 0 .0 0 .0 0 .0 
9 27 12 99 8.7 -22 .1 -2 4.9 7 8  - 0 .0 0 .0 0 .0 -
9 27 13 99 8.6 -20 .5 -23 .0 81 - 0 .0 0 .0 0 .0 -· 
9 27 14 998.8 -2 1.4 -2 4.0 80 - 0 .0 0 .0 0 .0 
9 27 15 99 8.5 -2 1.3 -23 .9 79 - 0 .0 0 .0 0 .0 
9 27 16 99 8.0 -20 .4 -22 .7 82 - 0 .0 0 .0 0 .0 
9 27 17 997 .5 -22 .9 -25 . 6  7 8  - 0 .0 0 .0 0 .0 
9 27 18 997 .2 -23 .1 -25 .8 7 8  w 0 .5 0 .5 2 .1 
9 27 19 997 .0 -2 4.4 -27 .3 77 - 0 .0 2 .0 2 .6 
9 27 20 99 6.7 -2 6.0 -29 .0 7 6  - 0 .0 0.0 0 .0 
9 27 2 1  99 6.3 -25 .0 -27 .8 77 - 0 .0 0 .0 0 .0 
9 27 22 995 .9 -23 .3 -2 6.0 7 8  0 .0 0 .0 0 .0 
9 27 23 995 .5 -23 .1 -25.8 79 - 0 .0 0 .0 0 .0 
9 2 8  00 995 .1 -22 .6 -25 .2 79 - 0.0 0 .0 0 .0 
9 2 8  0 1  99 4.4 -2 1.9 -2 4.5 80 - 0 .0 0 .0 0 .0 
9 2 8  02 993 .6 -2 1.1 -23 .6 80 - 0 .0 0 .0 0 .0 
9 2 8  03 992.7 -20 .9 -23.4 80 - 0 .0 0 .0 0 .0 
9 2 8  0 4  99 1.4 -20 .7 -23 .4 79 - 0 .0 0 .0 0 .0 
9 2 8  05 990.2 -20 .4 -23 .0 79 - 0 .0 0 .0 0 .0 
9 2 8  0 6  9 88.9 - 19 .6 -22 .1 80 - 0 .0 0 .0 0 .0 
9 2 8  07 9 88.1 -18.B -2 1.2 81 - 0 .0 0 .0 0 .0 
9 2 8  0 8  9 87 .1 - 18.6 -2 1.2 81 NNW 1.0 1.3 -� 
9 2 8  09 9 85 .5 - 15 .0 - 17 .7 80 SW 2 .6 2 .6 3 .3 
�· 
9 2 8  10 9 84.3 - 12 .6 - 15 .8 77 SSE 1.7 2 .3 3 .0 
9 2 8  1 1  9 83 .5 - 11.0 -14.3 77 s 1.7 2 .4 4.0 
9 2 8  1 2  9 82 .6 - 10 .0 - 13 .3 77 w 1.2 1.8 3 .3 
9 2 8  13 9 81.5 -9 .0 - 13 .6 69 SSW 2 .6 2 .6 42 
9 2 8  14 9 80 .3 -7 .6 - 14.2 59 N 3 .1 4.1 6.7 
9 2 8  15 979 .4 -7 .8 - 13 .7 63 WNW 3 .2 3 .2 6.8 
9 2 8  16 97 8.7 -6.7 - 15 .9 48 SW 1.2 1 .8 5 .5 
9 2 8  17 977 .9 -7 .3 - 15 .4 52 NE 1.9 3 .6 7 .2 
9 2 8  18 977 .7 -7 .7 - 13 .9 61 SE 4.4 4.4 9 .6 
9 2 8  19 977.8 -7 .2 -14.2 57 SE 5 .2 7 .9 12 .2 
9 2 8  20 977 .5 -7 .3 -14.1 5 8  E 9 .5 9 .5 16.0 
9 2 8  2 1  977 .2 -7.4 - 14.8 5 6  E 10 .5 10 .5 16.0 
9 2 8  22 97 8.2 -7 .2 - 14.9 54 NE 4.1 9 .2 15 .3 �· 
9 2 8  23 97 8.4 -7 .5 - 15 .0 55 E 4.4 4.4 7 .1 
9 29 00 97 8.3 -7 .5 -1 4.5 5 8  E 6.4 6.4 10 .0 
9 29 0 1  97 8.4 -7 .3 -1 4.7 5 6  ENE 8.0 8.4 1 1.9 
9 29 02 97 8. 4  -7 .3 -1 4.7 5 6  E 7 .4 7 .4 1 1.0 
9 29 03 979 .0 -7 .5 -1 4.3 5 8  E 6.2 8.1 1 1.5 
9 29 0 4  979 .3 -7 .7 - 15 .1 55 w 2 .6 3 .7 7 .2 
9 29 05 979 .5 - 8.8 -1 1.3 82 SW 4.2 4.2 5 3  
9 29 0 6  9 80 .1 -9.1 - 10 .5 90 SW 4.0 4.0 6.4 
9 29 07 9 80 .7 -9 .0 - 10 .3 91 SW 3 .1 3 7  4.5 
9 29 0 8  9 81.3 -8.8 - 10 .0 9 1  s 4.0 4.1 5 .8 
9 29 09 9 82 .1 - 8.1 -9 . 6  89 SSE 2 .2 4.3 6.5 
9 29 10 9 83 .0 - 8.5 - 10 .2 87 ESE 2 .7 3 .2 4.5 
9 29 1 1  9 83 .8 -7 .4 - 8.5 92 ESE 0 .5 2 .0 2 .8 
9 29 12 9 84.3 - 8.1 -9.4 90 SSW 2 .2 2 .2 2 .7 
9 29 13 9 84.9 -7.8 -9.4 88 w 1.3 2 .3 4.0 
9 29 14 9 85 .2 -9 .3 - 10 .7 90 w 4.4 4.4 5 .9 
9 29 15 9 85 .6 - 10 .3 - 11.8 89 WSW 4.0 4.6 5 .6 
9 29 16 9 85 .9 - 12 .3 - 13 .8 88 WSW -� -
4.1 6.0 
9 29 17 9 86.3 - 12.2 - 13 .8 88 SW 3 .1 4.6 5 .9 
9 29 18 9 86.7 - 12 .9 -1 4.6 88 SW 2 .3 3 .3 4.8 
9 29 19 9 87 .4 - 13 .8 - 15 . 6  86 w 3 1  3 .1 -3 .9 
9 29 20 9 88.0 - 13 .2 - 14.8 88 SW 2 .6 2 .7 3 .7 ---
9 29 21 9 88.2 - 12 .8 -1 4.7 85 SSW 2 .3 3 .1 3. 8 
9 29 22 
·-
- - :_Tf:S. - - 14.8 7 8  SE 2 .0 




-� - 12 .6 - 15 .5 79 SSE 
·-- 2 .3 2 .7 3 .3 9 88.7 
9 30 00 9 89. 1 - 12.3 - 16.0 7 4  SSE 2.3 2 .5 3 .2 
9 30 0 1  9 89 .4 - 14.3 - 17.2 79 NE 1.7 3 2  3 .8 
9 30 02 9 89 .6 -15 .3 - 17 .4 -----,, t-----·NE 1.9 1.9 :m �-
- 34 -
, 9 









0 3  989 .5 
04 989. 6 
05 989 .9 
---� t--- 989.8 
07 "989.9 
9 30 ·  08 989 .9 
9 30 09 989 .9 
9 30 10 989 .7 
9 30 1 1  989 .8 
9 30 1 2  989.6 
9 30 1 3  989.5 
9 30 14  989.3 
9 30 1 5  988 .9 
9 30 1 6  988 .7 
9 30 1 7  988 .7 
9 30 1 8  988 .7 
9 30 19 988 .8 
9 30 20 988 .9 
9 30 2 1  989 .1 
9 30 2 2  989 .4 
9 30 2 3  989.6 
10 1 00 989.8 
1 0  1 01 990.3 
10 1 02 990 .7 
10 1 0 3  991 .1  
10 1 04 99L4 
10 1 05 991 .6 
10 1 0 6  991 .8 
10 1 0 7  992 .4 
1 0  1 08 992 .8 
10 1 09 99 3.5 
10 1 10 99 3.9 
10 1 1 1  994.5 
10 1 1 2  994 .9 
1 0  1 1 3  995.5 
1 0  1 14  996.1 
10 1 1 5  996.5 
10 1 1 6  996.9 �-- 10 1 1 7  997.2 
10 1 1 8  997.6 
10 1 19 997.9 
10 1 20 998.5 
10 1 2 1  999.0 
10 1 22 999.7 
10 1 2 3  999.9 
10 2 00 1000.5 
10 2 01 1001.1 
10 2 02 1001.5 
10 2 0 3  1002.1 
10 2 04 1002.5 --10 2 05 1002.8 
10 2 0 6  1003.1 
10 2 07 1003.5 
10 2 08 1003.9 r 10 2 09 1004.7 � 1 0  2 10 1005.4 -
10 2 1 1  1005.8 
10 2 12  1006.6 
10 2 1 3  1006.8 ---
10 2 14  1006.8 
10 2 1 5  1007.5 
1 0  2 1 6  1007.4 
10 2 17  1007.0 
10 -, 18  1007.0 --
10 2 19 1006.7 
10 2 20 1006.7 
10 2 2 1  1007.1 
1 0  
-�·�-2 22 1007.1 
10 2 2 3  1006.8 
10 3 ·oo I--· 1 006.5 
10 3 01 1006.5 
10 3 02 1005.6 -
1 0  3 0 3  1005.2 
-12.9 1 6.8 
-12.0 -1 7.2 





-18 .1 -22.6 
1 7.6 22.2 
-16.6 -21.2 
1 7.7 21 .8 
-17.4 -21 .4 
-18.6 23.1 
-20 .0 -24 .4 
19 .9 24.5 
-23.9 -27.5 
24.8 -27 .2 
-24.8 -27 .1 
24 .4 2 7.4 
-23.6 -25.9 




29 .9 -33.2 
-30.6 -34.7 
-30.8 -34.4 
-30.7 - 34 .7 
28.1 33.4 
-26.3 32.7 
25 .0 -30.9 
-25.3 29 .9 
-21.2 -27 .9 







































. -34.4 r- -38.5 
- 35 -
72 .NE 3.5 -
65 ENE 5 .0 
55 ESE 0 .4 
55 E 0 .8 
49 w 0 .3 
62 SSE 2 .6 
-58 SE 2 .8 ·-· 
68 s 2 .1 
67 SW 1.9 
68 SSW 2 .1 
71 w 1 .4 
71  w 2 .4 
68 w 1 .3 
68 WSW 1.5 
66 - 0 .0 
72 WSW 17 
81 s 17 
81 - 0 .2 
7 6  0 .0 
81 - 0 .0 
7 6  s 0 .6 
72 SSE 1 .8 
7 4  0 .0 
70 - 0 .0 
73 0 .0 
67 - 0 .0 
71 0 .1 
68 - 0 .0 
61 WNW 0 .7 
55 - 0 .0 
58 0 .0 
65 - 0 .0 
55 - 0 .0 
64 NNE 0 .4 
67 N (a 
67 NNE 2 .1 
68 - 0 .0 
68 NNW 0 .5 
68 - 0 .0 
78 .o.o 
7 5  - 0 .0 
7 8  - 0 .0 
77 0 .0 
73 - 0 0  
70 - 0 .0 
70 w L1 
69 0 .0 
70 - 0 .0 
70 - 0 .0 
69 WSW 0 .4 
66 - 0 .0 
68 00 
68 - 0 .0 
66 0 .0 
69 - 0 .0 
7 1  0 .0 
69 - 0 .0 
68 - 0 .0 
58 0 .0 
62 - 0 .0 
63 - 0 .0 
66 - 0 .0 
65 - 0 .0 
70 - 0 .0 
7 6  0.2 
72 - 0 .0 
70 0 .0 
69 0 .0 
70 WSW 1.1  --
70 WNW 2 .1 
70 w 0 .6 
66 ESE 0 .8 
































































































2 .4 -----r, 



















































�- 10  ·- 04 1004.7 -31.9 
10 3 05 1004.0 -34.2 �-1....---. 10 3 06 1002.5 -33 .1 
10  3 07 1001.8 - 29. 5 
-35 .6 69 
-3 8.f - 67 --· -37. 2 67 ----





�· 0. 8 2 .0 
0.5 2.2 
2 .0- 2.8 
2.8 3.5 
10  3 08 
·-
1001.3 - 27 .5 -35 .4 
-·-·· 
47 - -:�  L_� ·�!}_ 
10 3 0 9  "1QQQ.2.J._.. - 2 5 .4 30.8 61 w - -
10 3 10  999.5 - 2 4.1 - 2 8.9 65 w 
. .. 10 3 1 1  998.7 - 20.7 - 25 .8 64 WSW -· 
10  3 12 998.1 - 19.0 - 23 .7 66 WNW 
10 3 13 997.3 - 17 .1 - 21 .9 67 WSW 
10  3 14  996.5 -1 6.4 - 2 1.8 63 --
1 0  3 1 5  995.4 -1 8.2 - 2 2 .5 69 w 
10 3 1 6  994.6 - 17 .5 -22.1 67 s 
10  3 1 7  994.3 - 17 .0 -22.7 61 SSE 
10  3 -� - 994.1 -18.9 - 23 .9 
65 SSE 
e---------
10 3 1 9  993.9 - 18.5 - 25 .2 5 6  SE 
10 3 20 994.1 -16.0 - 25 .1 46 E �- 10 3 2 1  994.3 -15.1 - 2 6.0 3 9  -
1---------------
10 3 2 2  994.3 -22.l - 29.9 49 SE 
10  3 23 994.3 - 2 2 .9 - 2 8.8 59 s 
10  4 00 994.4 -18.8 - 2 6.9 49 ---� 10  4 01 994.5 - 18.0 26.8 46 SE 
10 4 0 2  99 4. 1 - 19.9 - 2 8.0 48 -
10 4 03 994.0 -26.a 2 8.2 52 SE 
10 4 04 994.3 -1 6.3 -24.1 51 SE --
10 4 05 994.3 - 19.1 -27.1 49 SSE 
10 4 06 995.1 - 13 .7 - 24 .9 38 SE 
1 0  4 07 995.4 -18.2 - 27 .0 46 SSW 
10 4 08 996.0 - 15 .2 - 23 .0 52 SSE -
10 4 0 9  996.6 - 14.5 - 2 2 .7 50 s �-
10  4 10 997.1 -1 6.9 -22.8 60 SSW 
10 4 1 1  997.5 -13 .1 -21.7 49 SW 
10 4 12 997 .9 - 14 .7 - 2 1.0 59 SSW 
10 4 1 3  998.1 -11.7 - 20 .0 50 ESE 
10 4 1 4  998.5 - 10 .5 - 20 .6 43 w 
10 ·4 1 5  998.5 - 11.3 
•.. 
- 19.5 51  E 
10 4 1 6  998.8 - 14 .7 - 2 1.5 57 w 
10  4 1 7  999.5 - 14.6 - 2 1.7 55 SW 
10  4 1 8  1000 .0 - 2 1.1 - 25 .6 67 SSW � 
10 4 19 1000.8 - 18.3 - 23 .4 64 SE - --
10 4 20 100 1.7 - 17 .6 - 24 .1 57 SE 
10 4 2 1  100 2 .2 -18.1 - 23 .1 65 ESE 
10  4 2 2  100 2 .4 -18.2 - 25 .3 54 SE 
10  4 23 100 2 .6 - 20 .8 27 .2 57 SSE 
10  5 00 1003 .0 - 2 1.2 - 27 .4 5 8  SW 
10 5 01 1003 .2 - 2 1.3 - 27 . 9  55 SSE 
10 5 0 2  1003 .0 - 2 1.4 - 27 .8 57 SE 
10 5 03 100 2 .9 - 19.3 - 2 6.4 54 SE 
10 5 04 100 2 .3 - 17 .5 - 25 .1 52 ESE 
10  5 05 100 1 . 6  - 15 .8 - 2 9.8 29 ESE 
10  5 06 100 1.1 - 20 .3 - 2 9.9 42 s 
10  5 07 1000.6 - 2 1.1 -30 .5 43 SSW �-
10  5 08 999.7 -14 .9 - 2 8.9 29 E 
10 5 09 999.1 -13 .3 -21.
T 
30 SSW 
10 10  997 .7 - 13 .3 - 18.5 65 ESE - ·-10 5 1 1  997 .3 - 11.4 - 20 .8 46 E 
10  -, 12 996.3 - 11.4 - 2 1.6 43 s 
10 5 1 3  995 .6 - 11.4 -1 8.8 54 NW ·-·� 
10 5 1 4  993 .1 - 12 .1 - 14 .6 82 ESE 
10 5 1 5  993 .4 - 11 .7 - 14.8 77 ESE ·---
- 11 .5 - 14.8 7 6  ESE 10 5 1 6  99 2 .6  
10 
--5·· 17  99 2 .6  - 11.3 - 16.0 -es �E -
10 5 18  991.8 - 12 .5 - 16.4 73 
10 5 19 991.6 - 13 .5 -16.4 79 
'---'-0 5 20 f9t .8 - 13 .4 - 17 .2 73 
10 5 2 1  992.7 -1 2 .9 - 17 .7 67 
f-- -- -
+---� 
- -· · ·  2 2  -10 .3 





5 23 992 .6 - 12 .3 - 16.2 7 2  
6 00 993 .7 _:T, .5 -17 .3 
-· 
62 �-
____ _ _jL___ _ _ �) _ _ _J!__9J_._?_ 








ESE·· ·  
�  
1.0 1.0 
1 .9 2.6 
1.8 2.4 














































15 .6 15 .6 
11.4 16.5 
3.6 12 . 8  
4.8 7 5  -
13 .3 13 .3 
1 5 .9 1 8.7 
1 7 .5 17 .5 




15· . 2  16.4 -· 
14.5 17 .5 
18.0 1 8.0 . .  






� 17. 6  
18.9 
a-
.. !P _  _____j ---·--l·--*h-- ----=S:J +----=�+-_!! - . 
-- -�pL___ ____ §L . - --




101 61 ___ _ .Q±i_ __ 994.3 i_ _ --:-J_!,§_ __ _  - 19.4 I _5� -
� -- · _
_ 18.0] 18.4 
- 36 -






























































2 8.0 -- �!TI 2 6.3 
_ _25c6..I 
�--10 6 os 994 .9]
- -- 1
-1.6,- - �I � ESE 
-- -,fi- 1 a-�
�
-
�- - �' �'1 - --
�'1---











-� - fsif 1s $l2so 









__ -.-_.,.,.1 -�=�� � c-�����-=:�:� _;:::· ------¥il--�- - ��:� :;:� ---{ff l - --,1�01-- - ·5 ·---- 1 1  994:2 -10.0 --17.6 53 ESE 17.6 18.2 ----24.9 
f------------· 10 6 12 99f0 -9.2 ·--17.1 53 ESE 17.0 1 --J8.3i---- 24_g 
10 6 13 994.1 -8.6 ·--16.5 53 ESE 17.3 1 7.3 24.6 
10 6 14 994.0 -8.2 16.3 -
-
52 ESE 16.1 16.9 23.8 















- 46 ESE 14.0 _ 1 6.0 23.5 
10 6 17 994.0 -8.6 -17.2 50 ESE 14.1 14.4 21.7 1---,�,+----�,+---� 1�8 -- ,,�9"4 '.-t- -� . i9'_3a-t-
-c
_ ,,03°.6-j-- 47 ESE 13.7 --- 71 4• .•5 +--
--25- .7-
10 6 19 994.4 -9.5 -19.5 44 ESE 14.8 15.5 24.3 
1 - ---..ct --�t --�t
--,,;...,t ----: j;c;t - -=, =t-- - --..,1--"'� -i-
-""-1-· · -·=--+ - �� r- -�











4�5+ �ES�E� -t- -�1i5�.7� - -· 0









· ·- �� 996.1 - 1 1 .2 -20.5 46 E 16.2 1 7.8 23.5 
:= = = = =
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10 7 18 1003.2 -11 .7  17.1 64 WSW 1.9 2.6 3.4 
10 1 19 1003.4 -13_9 -16.s 19 w 2.4 2.4 ----I 
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10 8 10 1005.8 -9.9 14.6 68 SE 2.0 2.0 2.6 
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10 8 1 7 1003 .7 -10 .3 1 3 .2 79 W 1 .8 1 .8 2 .3 
10 8 18 1003 .2 10 .7 -1 3 .9 78 WSW 1 .4 1 .6 2 .0 
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10 9 0 6  99 7.1 ----10 9 07 99 6.7 ---
10 9 0 8  995.4'" 
10 9 0 9  996.0 
10 9 10 995 .3 
10 9 11 994.8 
10 9 12 99 4.1 
10 9 13 993 .5 
10 9 14 992.9 
10 9 15 992.4 
10 ·---g-··· 16 992.0 
10 9 17 991.5 
10 9 18 991 .1 
10 9 1 9  990 .9 
10 9 20 990 .8 
10 9 21 991 .0 
10 9 22 99 1.1 
10 9 23 990 .9 
10 10 00 990 .8 
10 10 0 1  990 .8 
10 10 0 2  991.0 
10 10 03 991 .2 
l __ _ __ _  _!9 10 0 4  991.3 
10 10 05 991.2 
10 10 0 6  991.2 
10 10 07 991.3 
10 10 0 8  991 .7 
10 10 0 9  992.0 
10 10 10 992.5 
10 10 11 993 .2 
10 10 12 993 .3 
10 10 13 993 .7 
10 10 14 994.1 
10 10 1 5  994.3 
._ __!Q 10 16 994.3 - -
10 10 17 994.4 
10 10 18 994.5 
10 10 1 9  995 .1 
10 10 20 995 .9 
10 10 21 996.8 
10 10 22 997.5 
10 10 23 998 .1 
10 1 1  00 998 .8 
10 11 01 999 .3 
10 11 0 2  1000 .2 
10 1 1  03 100 1.0 
10 11 0 4  100 1.9 
10 11 05 1002 .9 
10 11 0 6  100 4.0 
10 1 1  07 1005 .0 
10 1 1  0 8  1005 .9 
,_ 10 11 0 9  100 6.9 
10 11 10 100 7.9 
10 1 1  11 1008 .5 
10 1 1  12 1009.2 
10 1 1  1 3  1009.4 
10 11 14  1009.7 
10 11 15 1009.9 
10 1 1  16 10 10 .0 
10 1 1  1 7  1009.8 
10 1 1  18 1009.8 
_ _______J.Q 11 19 1009. 7 
10 11 20 1009 .6 -·· -
10 11 21 1009 .3 
10 1 1  22 1008 .8 
10 1 1  23 -10{18 .6 
10 12 00 1008 .2 
- -
· 
10 12 0 1  100 7.8 --- - -10 12 �- . 0 2  100 7. 1  
10 12 03 100 6.6 
10 12 0 4  1005 .9 
10 12 05 100 4.7 
0 6  1003 .5 10 12 - ·-·-- ---" -
-16.4 -20 .1 
- 16.0 - 19.9 
-15.1 - 19 .1 
- 13 .5 - 17.6 
- 13 .6 - 17.8 -
- 11.9 - 16.2 
- 11.7 -16.0 
-1(1 - 15 .6 
- 10 .5 - 15 .5 
- 11.6 - 15 .0 
-12.1 - 16.0 
- 13 .0 - 16.8 
-14.0 - 17.6 
- 16.2 - 19.1 
-16.9 -1 9.4 
- 15 .7 - 18 .5 
- 16.0 - 18.6 
- 15 .5 - 18 .6 
- 15 .0 - 18.3 
-14.3 -17.4 
- 14.0 -1 6.6 
- 14.0 -16.6 
- 14.1 - 17.2 
- 14.6 - 18 .1 
-14.7 - 18.3 
-14.4 - 18.3 
- 13 .9 - 18 .2 
- 10 .7 - 17.6 
- 12 .8 - 17 .9 
- 12 .7 17 .1 
- 11.5 - 17.3 
-12.1 - 17.5 
-12.4 - 17.6 
- 12 .1 -17.1 
:.:1 2.a -16.3 
-15 .0 - 18 .2 
-15 .7 - 18 .9 
- 16.6 -20 .1 
-17.1 20 .5 
- 19.1 -2 1.8 
-18 .6 -2 1.5 
-18 .9 -22 .4 
- 18 .9 -22 .9 
- 17.9 -2 1.9 
-2 1.7 -2 6.5 
-23 .5 -2 6.8 
-23 .9 -2 7.3 
-2 4.3 -2 7.8 
-23.4 -2 7.2 
-2 1.3 -25.6 
-20 .4 -2 4.5 
- 18 .8 -22 .9 
- 16.6 -20 .7 
-14.4 - 18 .8 
-14.1 - 18 .3 
- 11.7 - 17.0 
- 11.6 - 16.6 
- 10 .4 - 15 .5 
- 12 .2 - 16.7 
-13 .2 - 17.2 
-14.2 - 18 .4 
- 16.5 -19.8 
- 18 .8 -2 1.8 
- 19.2 -21.6 
-17.3 -20 .0 
- 17.9 -20 .9 
·--· :.:Tfl .3 -2 1.2 --·· - 18 .3 
- 18 .5 
- 19.2 
- 17.0 
- 18 .1 




-2 1. 7  
-22.5 
-22 .6 












7 4  WSW 
78 -
8 1  -
80 NNW 
8 1  -
11 WNW 
76 SW 
11 SSW . 





















7 4  SSW 
71 SSW 
71  SSE 
65 WSW 































2.7 2.8 3 .3 
1.9 2.6 3�  
2.4 2.4 2.9 
1.3 2.0 2.5 
1 .8 2.3 2.9 .. 
1 .6 1.9 2.3 
2.1 2.6 3 .3 
2.1 2.4 3.5 
1.7 2.2 3 0  
2.4 2.4 3 .3 
2.0 2.9 3 .6 
1.2 1.6 2. 4 
0.1 1.1  1 .8 
0 .0 1 .0 1 .3 
0 .0 1.4 2.0 
0 .4 1.6 2.2 
0 .1 1 .9 2.8 
1 .6 2.2 2.8 
1 .2 1 .9 2. 6 
1 .2 1.3 2. 1 
1.0 2.4 3 .0 
0 .0 1.1  2.1 
1.4 1 .4 2.5 
2.1 2.3 3 .1 
2.6 3 .1 4.0 
2.1 2.6 3 .4 
1.7 2.3 3 .2 
0 .0 1.7 2. 8 
1.6 1.6 2.5 
2.4 2.4 3 .5 
1.4 2.4 2.9 
2.2 2.2 2.9 
2.2 2. 4 3 .1 
2.1 2.3 2.9 -
1.5 2.1 2.7 
1.3 1.3 1.6 
1.7 1.7 2.1 
1.9 2.0 2.4 
1.0 1.9 2.2 
0 .7 1.2 1.5 
1.9 2.0 2.4 
1.5 2.2 2.9 
1.7 2.1 3 .0 
2.9 3 .0 3 .7 
1.6 2.4 3 .0 
0.2 0 .9 1 .8 
0 .0 1.6 2.5 
0 .0 1.4 2.1 
0 .0 0 .0 0 .0 
0 .0 0 .6 1 .9 
0 0  0 .4 1 7 
0 .7 0 .7 2.1 
1.3 1 .4 1.8 
1.1 1 .4 - - 1� _ 
2.0 2.2 2.7 
0 .0 1.9 2 4  
1.3 1.3 1.8 
0 .4 1.4 1.7 
1.3 1.9 2.3 - +------1.1  1.2 1.5 
0 5  1.2 1.5 
0 .0 0 .3 0 .6 
0 .0 0 .0 0 .0 
0 .3 0 .3 lJ"l_ 2.7 -� -·-� 1 .9 2.5 3 .2 
0 .0 2 2  27 
2.0 2.0 2 6  
2.1 2.1 2.6 ····-
2 . 4  2.6 3 .0 
4.0 4.o' 
I--- 2J__ 
2.8 3 .9 4.7 ..• · ·
-
-
2.7 3 .4 _ _12 
10 
-·-12-· 07 1002.6 -20. 1 .. - 24. 2 69 w i.3 2.8 3 .6 ··� -10 12 100 1.1 - � -19.7 - 23 .5 7 2  WSW 1 .5 2.0 3 .0 10 1 2  09 . . 1000 .0 -· ------=-u:s - - 21 .9 70 WSW 2.0 2.0 2.6 
_!O 1 2  10 999 .8 -1 6.9 - 21.2 70 w 2.1 2.2 2.8 
10 1i 1 1  999 .3 -14.2 -19 .3 65 SSW 1.5 2.6 3 .5 
10 1 2  -1 8.7 
· -
1 2  99 8.5 - 13 .2 64 w 1 .1 1 .5 2.5 
10 1 2 13  997 .4 - 12.2 - 17 .5 65 w 1 .3 1.7 2.3 ··-
10 1 2  14  99 6.5 - 12.7 -1 6.7 7 2  NE 2 2  2.2 3 .6 
10 1 2  15 995 .7 - 11 . 6  -16.6 67 NNE 1 .4 2.0 -� 
10 1 2  1 6  995 .3 - 13 .0 -16. 8 73 N 3 . 2  3 .2 4 .3 ·- --� 10 1 2  1 7  995 .3 - 13 .2 -16.9 74 N 1.7 3 2  4 .1 
10 12 18 995.1 --13.1 - 16.5 75 - 0 .2 1.7 2.5 
10 12 19 995 .1 -13.1 -16.9 73 SSE 1.7 1.7 2.3 
10 1 2  20 995 .4 -1 2.5 -16.3 73 SSE 2.0 2.1 3 .3 
10 1 2  21 995 .7 - 12.2 - 15 .5 7 6  s 1 .3 1.7 -� 
10 1 2  22 99 6.1 -12.1 -14.0 86 s 2.0 2.0 2 6  
10 1 2  23 99 6.2 - 11 .4 - 12.8 89 s 2.0 2.0 2.8 
10 13 00 99 6.6 - 11.0 1 2.4 90 - 0 .0 20 3 .1 
10 13 0 1  997 .3 -10 .3 - 11.s 91 SSW 0 .4 1.0 1 .8 
10 13 0 2  997 .7 8.8 -10 .0 91 s 2.4 2.4 3 . 1 
10 13 03 99 8.1 - 8.0 -9 .3 91 s 2.8 3 .2 4 .5 
10 13 04 99 8.4 - 6.7 - 11 .0 71  E 4 .1 4 .5 6.0 
10 13 05 99 8.9 -7 .0 - 11 .7 69 E 2.6 4 .9 6.7 
10 13 0 6  999 .2 -7.t -1 1.6 70 E 2.4 2.9 3 .9 
10 13 07 999 .7 -7 .8 -1 1 .9 7 2  SW 1 .6 2.9 3 .9 
10 13 0 8  1000.1 - 6.5 -12.5 62 SE 1 .5 1.7 2.7 
10 13 09 1000.4 - 6.5 -12.2 64 E 3 .1 3 .1 4 .7 
1 0  13 10 1000 .7 - 6.4 -11.9 65 E 2.9 4 .6 6.3 
10 13 1 1  1001 .0 - 6.5 -10.6 73 WSW 3 .0 3 .0 3 .9 
10 13 1 2  1000 .9 -7.1 - 10 .4 77 SW 2.9 3 .3 4 .2 
10 13 13 1000.7 -7 .4 - 10 .4 79 WSW 3 .6 3 .6 5 .1 
10 13 14 1000.9 -7 .3 -10.5 77 WSW 2.2 4 .1 5 .0 
10 13 1 5  1000.7 -7 .9 -10 .6 81 WSW 2.5 2.7 3 .8 
10 13 16 1000 .2 -7 .4 -10.6 7 8  WSW 2.5 3 . 2  3 .9 
10 13 1 7  1000 .1 - 8.3 - 10 .9 82 WSW 1 .5 2.4 3 .3 
10 13 18 999.6 -7 .7 -11 .5 74 w 1.0 2.0 3 6  
10 13 1 9  999 .3 -4 .9 -1 2.5 55 ENE 3 .3 3 .7 8.9 
10 13 20 999 .1 -5 .2 - 12.5 57 s 1.0 2.5 4 .8 
10 13 21 999 .0 -5 .4 -1 1.3 63 ENE 3 .7 3 .9 6.5 
10 13 22 99 8.8 -5 .7 - 10 .5 69 ENE 5 .2 5 .9 7 .9 
10 13 23 99 8.6 -5 .6 - 11 .0 66 NE 4 .1 4. 1 7 .4 
10 14 00 99 8.3 -5 .9 - 10 .2 71 ENE 3 .7 3 .7 5 .3 
10 14 0 1  99 8.0 -5 .8 -10.9 67 WSW 2.3 4 .9 7 .5 
10 14 0 2  997 .7 -5.2 - 10 .5 66 ENE 6.0 6.7 9 .8 
10 14 03 997 .4 -5 .8 - 10 .4 69 E 6.4 6.4 9 .5 ··-
10 14 04 997 .2 -5 .3 -12.2 5 8  SSW 2.7 5 .0 8.5 
10 14 05 997 .2 -5 .6 - 12.7 57 WSW 0 .5 3 .3 6.7 
10 14 0 6  99 6.9 -5 .8 -1 2.6 59 SSW 1 .3 1.5 2.9 
10 1 4  07 997 .0 -7 .4 - 1 1 .2 74 SSW 2.0 2.0 2.9 
10 14 0 8  996.8 - 6.8 - 10 .6 74 s 1.6 1.8 2.3 
--10 14 09 99 6.7 - 6.0 - 10 .0 73 SSW 0 .9 2.1 3 .4 
10 14 10 99 6.5 -5 .3 -9 .3 73 SW 1 .6 1 .8 2.4 --10 ·14 1 1  99 6.3 -5 .1 - 8.7 75 SSW 2.2 3 .0 3 .7 
10 1 4  12  99 6.2 -3 .7 - 8.1 7 2  s 1.1 2.2 2.9 
10 14 13 99 6.0 -4 .6 - 8.3 75 w 1.4 2.0 2.6 
10 1 4  1 4  995 .8 -5 .4 - 8.6 7 8  SSW 1 .3 1 .5 1.8 
10 14 15 995 .5 -5 .9 -9 .2  77 NNW 1.8 1 .8 3 .4 
10 14  1 6  995 .2 - 6.8 -9 .6 81 NW 2.4 2.5 3 .4 
10 1 4  17 995 .0 - 8.2 - 10 .7 82 w 1.0 3 .0 3 .9 
10 14 1 8  994.8 -9 .9 11.9 86 SSW 1.6 1 .6 2.0 
10 14 19 994 .6 - 10 .8 -1 2.6 87 SSW 2.1 2.1 2.4 
10 14 20 994 .6 - 11 .4 - 12.9 89 SW 1.8 1 .9 2.4 
10 14 21 994 .3 -1 1.9 - 13. 8 85 SSW 1 .9 2.3 2.7 
10 14 22 994 .0 -10 .7 -13 .1 83 w 2.0 2.1 3 .0 
10 14 23 993. 6 - 8.9 -1 1.4 82 SW 2.3 3 .7 4 .6 
10 15 00 993 .5 - 10 .3 - 12.3 85 SSW 1.1 2.7 3.4 . 
10 15 01 993 .2 - 11.0 ...:, 2.9 86 NNW 1 .0 1 .2 2. 1 ··-
10 15 0 2  99 2.9 -9 .4 - 12.0 82 w 1 .2 1 .6 2.3 
10 15 03 99 2.3 -9 .0 -1 1.5 82 s 1.2 2.0 3 .2 
10 15 04 991 .7 - 6.2 - 10 .5 71 SSE 1 .0 1.9 4;_!!_ 
10 15 05 99 1.2 -7.6 - 11 .1 7 6  SSW 1.5 2.1 2.4 .. 
10 15 0 6  990 .8 ::...5_7 - 11.3 70 ENE 1.3 1.7 2.5 
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1 0 990.5 -6.6 -8.6 86 WNW 2.8 2.8 3.7 
1 - -
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cW�N�W"-- + - -'�-�0+-- -
47.;0+- --
4�_'+9 
1 0 1 5 13 989.6 -7.8 -9.4 88 W 3.1 4.0 5.2 
' - -
'1 �01-_ _ __ _  !:,i ___ 1_








1 0 1 5 1 5 988.8 -7.7 -9.2 89 WNW 4.6 4.6 6.6 
10 1 5  16 988.8 -8.0 -9.4 90 NW 4.0 4.9 6.6 
10 15 17 988.8 8.8 -1 0.1 91 NNW 3.8 4.5 6.7 
10 15 18 988.9 -8.9 -10.1 91 N 2.2 3.6 4.9 
10 1 5 19 988.8 9.1 -10.3 91 NNE 0.5 2.5 3.5 
'-- -





w�s�w,_ +-_ �1�-':+ -�1�-':+ - -''�-'� 
10 15 21 989.2 -9.5 -10.8 91 WSW 1.8 2.1 4.6 
10 1 5  22 989.2 -9.6 -10.8 91 WSW 3.1 3.1 3.9 
10 1 5  23 989.3 9.5 -10.7 91 SW 4.7 4.7 5.9 
10 t 6 00 9 89 .4 --9 .8 -1 1 .0 90 W 4 .4 4 .6 6.0 
C-- --'1�of---__ 
1'-", __ _ _co.,_1 1--'"'"'"'·+- .::- 9>c-'"--J- - --
1c,1c<- 1+- --''"'l-'-'w"'sw,,_ +--
�'"- 1'+_--"s_"'2+ -
-''"'·'� 






0�.o+- --:1�1�-'+ --;'�1 :- �w"---' l--- -:'�- 1+ --''�-'+ --''�-'� 
10 1 6 03 989 .6 -10 .0 --1 1 .4 90 SW 4 .3 5 .2 6.5 
1 0  1 6 04 989 .9 -10 . 1 --1 1 .4 90 SW 4 .2 4 .8 6.2 
1 0 1 6  05 990 .1 -1 0 .0 --1 1 .5 89 SW 4 .2 4 .8 6.3 
10 1 6 0 6 990 .2 -1 0 .0 --1 1 .4 89 SW 3 .9 4 .4 5 .4 
10 1 6 07 990 .4 -9 .5 --1 0 .9 9 0 SSW 2.4 4. 2  5 .4 
10 1 6 08 990 .6 -9 .5 --1 1 .0 89 S 2.1 2.1 2 .5 
1-- - --""+ - -'1 -"61-- _c0ce9'1----"-
99�1'c.3'-J-_ _ - _..9 .'-0+-_-.  1 0'-'.6'-l- - -''"''l-
"-N�Ne,Wc_l-- -'"2 .;0+ -_�
2c,-2+ - -'"-'+
9 
1 0  1 6  1 0 991 .8 --9 .9 -1 1 .8 85 NW 2 .6 3 .1 4 .0 






-.�2+-_ -.,_1 2�-;4+- - -'
8�4+-0N�N�W"c--+-- ---"'·;'+- ---"'-;'+- ---'c
3 .-c-17 
10 1 6 12 992 .4 --1 0 .7 -1 3 .0 83 NNW 1 .7 2 .5 3 .6 




+-- -'1 =6+-__ 
1 4"+ --'9�9_..3 .�1
+-
_ -�1 �1 �-7+__: �1 �4
_c.l+- --"83'-l- -
"S-"S�E--1 - -�1�- 3+ - -'1 �- 3+- --'1�- 7








9�9;3 -;3 +- -
-1� 1�-0+_-�1
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3 .'-5+- - -c
8�2 1-
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--''"'-"''-- '+-- --'1�,_c- '+ --� 1 _.
.,_...o+- --""'+- --- + -
--"'�-',1- ---"'�-'+ -- - __Q:!!. 
10 1 6  19 994 .3 --1 6.3 --1 8 .0 87 - 0 .0 0 .0 0 .0 
1-- --''�'+- -'1�
6






+- --"'-"·'+- --"'�-'+ ---"'�-'� 
1 0  1 6 21 995 .1 -- 23 .0 -25 .4 81 -- 0 .0 0 .0 0 .0 













-_-- -+ --;, _;,+- -
__., _'-,+··� 
10 1 7 00 99 6.1 --17 .2 -1 9 .2 84 -- 0 .0 0 .0 0 .0 
10 17 01 99 6.2 -1 6.9 --1 8 .7 8 6 WSW 1 .3 1 .3 1 . 6  
1 0  1 7  02 99 6.4 -1 6.2 --1 8 .1 86 - 0 .2 1 .3 1 .6 
10 1 7 03 99 6.6 -1 5 .6 -1 7 .3 86 ENE 0 .7 1 .3 1 .9 
'-- -'' ='1-- - -'' �'-'- - -�0;c41---9;9�6:c·6+ ---1�'�-1;+- --�18�-'c+ -�8�51--""""'-+ ---:0�-'ct- - '0�-' -+- - 1=-0� 
10 1 7  05 99 6.6 --1 6.5 --1 8.4 85 NNW 0 .9 1 .0 1 .3 
C--- -'1='+----"1 �71-- ---"''-l ---'""'�-'+ - --�"�-7'-+ �- �17�-5'-l-- -�'"''l - --'w'----l- - -''�.4'--l- - -''�-9ci.- -1�- 1'-10 1 7 07 99 6.5 -14 .8 -1 6.5 87 -- 0 .0 0 .0 0 .5 
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1�- ·+· --''�-':cc 
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____!1. ____ 1· �'-1- ---"'-"""·-"'+- -- �"�- �'+---�'�'--"'+- - -'�''l- -'w�s�w.._ +- ----"'- -"'-+ -
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10 17 1 8  993 .0 -1 6.7 -1 9 .1 82 - 0 .3 1 .3 1 .9 
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'�'+ -''�'-"'"- 1+- ---"'-"'"·'+ -- "'"''�-'� - -''"'+---- -+--;
'-;'+- -'"-;'+ -- -
'"-'+' 
__ _  c' ='+-- -' 1 =7-1--- 22 993 .2 --1 9.4 -2 1 .6 83 -- 0 .0 0 .0 0 .0 
1 -- --'1�
0
+- --' 1"7 23 993 .3 --1 8.6 -20 .8 83 -- 0 .0 0 .0 
0 .0 
C-- --'1=0+- --'1 8  00 992 .8 -1 8.5 -20 .6 84 SSW 1 .2 1 .2 1 .5 
1 0  1 ii 01 ·
-
99 2.5 -1 5 .8 --1 7 .8 85 SSW 1 :§_ 
-- 1 .7 _ __ 2._2_ 
10 1 8  �� 
992 .4 -1 3 .8 -1 6.2 8 2 .� -I --
1 .8 1 .9 �:? .... 











1 8 04 991 .9 --1 2 .7 -1 5 .3 81 SSW 1 .9 2 .5 __ _!_!_ 
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_ _. 1 _..o,_ ·------,-g --�� -- 8. 8  -1 4 .6 63 _
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09 992.3 I - - ------io�992.4 
I I  992.2 I 
12 
.. 
992.3 1 ..• 
13 992.3 .. 




18 993 .0 
19 993 .t . 
20 993 .4 
2 1  993. 9 
22 994.3 . 
23 994.4 
00 994.3 
0 1  994.2 
02 993 .8 
03 993 .2 
0 4  992.4 
05 991.8 
0 6  991.4 
07 991 .0 
0 8  990 .6 
09 989.8 
10 988.9 
I I  988.4 
12 987 .3 
13 986 .2 
14 9 84.9 






21 981.6 . 
22 981.7 
-1, r· 23 981.6 
20 00 981.6 
20 O I  982.l 
20 02 982.4 
20 03 9 82 .8 
20 
---- 0 4  9 83 .3 -· 
20 05 983.8 
20 0 6  983.8 
20 07 984.0 -·-· "fo 
-
0 8  983 .8 - ,o 
- 0 9  983.7 . 
20 IO  984.0 
20 I I  9 "3 4.4 
20 12 984.1 -
20 13 984.2 
20 1 4  983 .9 












































- 10 .4 
































20 17 984.7 -7.2 
20 18 985 .3 7 .6 
20 19 9 85 .1 - 8.9 
20 20 985 .7 10 .0 -20-- 21 986 .3 - 10 .7 ·-20 -
22 986 .6 - 11.0 
20 23 986 . 4  -1 2.0 
21 00 986 .4 - 12.6 
21 O I  986 .0 - 13 .0 -
21 0 2  986 .2 - 13 . 2  





21 - -· ·21 
-··04 r---"g35 _0 - 13 .6 --os �5:y · -13 .3 
08 985 .5 - 15 .8 






984.7 1 - 13 .5 
..Q11_,_ 984.0 - 11.7 
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-11.8 63 ENE 3.8 
- 10 .3 --- 73�,;,r · - ·-·-··- -z:s 
- 11.4 




-12.4 :...11 .s 
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1 1 .7 
- 12.2 
12 .2 
- 10 .8 
- 10 .3 
- 13 .3 
1 3.7 
- 15 .7 
- 15 .2 
----6 1  sw··-· 1. 1 ----66 �!.=NJ ---
-- -� 2 .3 
73 SW 2 .7 
80 w 2 .5 
7 2  SSW 14 . 
7 9  w 2 3  .. 
82 WNW 3 0  
83 NNE 0.5 
86 NNW 1.9 
84 WSW 0 .7 
85 WNW 0 .9 
86 SW 1.3 
83 SSW 3.0 
83 s 2 3  
6 9  s 2 .7 
70 s 3 .3 
61 ESE 3 .7 
5 9  ESE 2 .5 
67 s 2 .9 ·-· 
6 4  s 3 .2 
67 ESE 1.3 
8 4  SSW 2 .0 
61 SW 2 .2 
8 4  WSW 1.7 -· 
61 SSW 1.6 -67 SSW 2 .4 
66 SE 1 .9 
5 8  SSE 2 6  .. 
52 ESE 5 .0 
·�- Hj �Ji 
4.4 7 .7 - 4.4 .---7.7 





2 .7 .. ------s:T --- -




2�3 +--- 2 .7 
3 .7 5.2 
- -cc-2 .7 +--� 
3 .8 .---� -�� 1.2 •· 1.9 
1.7 2 .4 
1.8 2 .7 




2 .7 4.0 
3 .6 
·- ----c---=-4.7 
3 .8 ---··--:;--;c-7 .2 
5 .0 
··rr 
3 .3 s.f 
4.3 5 .3 
3 .1 3.7 
2 .0 3 .1 
2 .8 3 .9 
2 .9 - -rs -� 
2 .7 3 .7 
2 .4 3.0 
2 .5 3 2  - ,� 2 .6 ---4T 
5. 4 ·- 8.5 
-·-�--- 1 6 .5 55 ESE -
- 17 .4 53 s 
17 .8 50 ESE 
- 17 .0 53 E 
- 17 . 4  55 ESE 
- 17 .5 5 4  NE -
16.4 52 ESE 
17 .1 49 ENE 
- 18.4 5 2  SE . 
17.7 53 SSE 
- 17 .6 5 1  ENE 
17 .7 48 ESE 
- 15 .5 5 6  NE 
- 15 .1 5 6  ENE . 
-1 4.7 52 NE 
13 .3 60 E 
12 .6 6 2  E 
- 12.9 60 ENE 
1 1.8 66 ENE 
- 12.5 61 ENE 
12 .5 63 E 
-13 .1 63 NE ·· --
- 14.4 5 9  NE 
- 14. 8 6 2  E 
15 .0 67 E 
- 15 .9 65 E 
- 16 .6 63 E 
- 16 .3 71 E 
-17 .1 8 9  E 
- 17 .3 70 E 
- 18.3 66 E 
20 .9 5 1  ENE .. 
- 22.1 49 SE 
- 22. 4 46 SE 
- 2i'6 -
-- 61 s 




4.7 63 9 .1 
3.4" 4.2 6.0 
3 .0 3 .5 5 .3 
4.1 5 0  ·r-----------a:o 
2 .5 5 .1 8.2 
2 .0 2 .3 3 .7 
3 .7 5 .9 8.7 
2 .4 3 .5 
--
"Tl . .. 
1.3 3 3  7 .7 
24 2 .4 9 .8 
2 8  7 .5 15.4 ·-
3 .9 6.6 12 .6 
5 .9 6.8 10 .7 
4.0 8.0 13.2 
5 6  11.3 16 .0 
7 .3 8.5 13 .5 . 
8.1 9 .6 15 .3 
8.0 9 .6 14.3 
9 6  1 1.0 1 5.4 
7 .4 9 .7 13 .7 
8.9 9 0  13 .6 
5 .7 9 .9 13 .7 
6.1 6.2 10 .3 
8.1 • .  5 15 .8 
1 1.9 11.9 17 .6 
10 .0 12.7 17 .5 
9 .0 11.0 16 .0 
11.8 12.4 20 .6 
11.1 13 .1 18.8 
11.1 11.7 17 .3 
8.3 11.0 18.2 ····-� 3 .8 7. 6 12.0 
3 .6 3 .8 
··-u 
1.3 2 .0 4.0 
1.7 2 .4 3 .2 
3 .6 4.5 6.5 
1.2 3 .7 5 .8 -···· 
5 .1 6.1 ·--� - -· 
- 41 -
10 21 10 983 .9 -1 1 .3 -1 8 .8 =!ff NNW 1 .3 3 .1 5 .2 
10 ·21 1 1 
·- · 983 .5 -9.8 -1 7 .8 2 WSW 1 .0 1 .3 --� 
1--- -� ,�oc1-









10 21 _ ___!_�
- 982 .4· - ·---= re
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-_.1�5 -;:-B t--- ----::60;!----C-:
S
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t------------10 21 16 980 .2 -1 0 .4 -\5 .3 67 WNW 1 .6 1 .6 2.2 






2_.1+-___ _.1 8+- �9
_ .7_.9._ .1+-_- _.1 _ .3
_.8+-_-_.1 _.7
_..7+-__ _.7 2+-_W=NW� + -�1_..6+-- �2
_..1+_ �2�.9 








SS�W..__ :+-- -,0�.6:+- ---'
2�.0-J-- ---:C'"-·' 1--- - �1"'0 1
----- -
2 1  20 978 .5 -1 8.7 - 22.1 7 4  W 1 .6 1 .9 2.4 
1--- -�
1�0+-- ----:'-:-
1 +- - ----:-'�
1+-------:-'-:-";·''-+- - ---'";-�'t--- ---:-'o;·;:-'+- - --' '�'+-�
-
�
--+ --o;·;:-o+-- ---:-' ·-:-'+-- -'�-;:--10 
10 21 22 978 .4 -1 8.1 - 20 .6 81 S 1 .6 2.2 2.7 




___ ___QQ ___ 9_.7_.8_..,,_,___ -_1_.7_..6-'l--_ -_.2_.2_..2-'l-- ---'' -''+--- -'S_.S
_.E� +--- --''-'·
o+- - �'=·
0+_ �3_ .7_., 




S;E�-J-- -----:-1�.9-J--- --:C'�-6-J-- --,
3�.9� 
:=
= = = =
1�0:
= = = =
=2;,:· -__ -_ � __ o_.,�-__ _.,_.1_.a ._.,�__ -_.1_.,_..s+-_ -_.2_., _..s+- ---""+ --"ss�w..__ +-_�1_..a+-- -�'=·'+ -- -''-"·'� 10 2 2 "03 97 8.8 - 20 .2 -2 4.1 7 1 S 2 .0 2 .2 2.9 
10 2 2 0 4 979.1 - 20 .3 -23 . 8  7 4  S 1 .0 2 .4 2.9 
1 0  22 05 979.4 - 20 .0 -2 4.7 67 S 1 .5 2 .1 2.5 
1 0  22 0 6 979.7 -19.0 -23 .5 67 SSW 1 .1 1.7 2.5 
1 0  22 --- ----:-
0�1+-------:-';'0;·
'-' t--- -- -'";·-:-' t--- --:-"�·;'+- - --''�
1
+-
_.s�s�w�+-- --c' -�'+- - ---"'-�'+- ---c'-;:--1' 1----
- �1 �0+--
- �,�,r 0 8 980 .4 -1 7 .2 - 22.7 62 SSW 1 .4 1 .6 2.1 
10 22 09 980 .8 -1 6 .2 - 21 .9 61 W 0 .7 1 .2 1 .8 
10 22 10 981 .5 -1 4.8 - 20 .2 6 4 WNW 0 .9 1 .4 2.5 
1 0  22 1 1 982 .3 -1 3 .1 -1 8.7 63 W 0 .7 1 .4 3 .5 
10 22 1 2  983 .1 -1 3 .2 -18 .8 63 W 1 .6 1 .8 2.8 
1--- - - ----:-1�0+--- -----:-'�'t---------:-
1�3+- ----:-';










1 ·-:-'+-- --c' ·-:-'+- ----:-' -�' 10 2 2 _ 1 4 98 4.4 -10 .6 -18 .3 5 4  S 1 .3 1 .7 2 .0 
10 2 2 15 985 .1 -9.6 -1 6.8 56 SW 0 .9 1 .1 1 .5 
1 0  2 2 1 6  985 .8 -1 0 .8 -1 7 .6 57 WSW 1 .0 1 .0 1 .2 
10 22 17 986 .4 -1 2.0 -1 8.4 59 W 1 .1 1 .3 1 . 4  
10 22 1 8 987 .2 -13 .7 -1 9.8 60 W 1 .1 1 .4 1 .8 


















---:-' --:-'+-----:-' --:- '+--- - -
� 
10 22 21 989.8 -1 9.2 - 22.2 77 S 2.0 2 .1 2 .4 
10 22 22 990 . 4  -1 9.1 -2 2.7 73 SSE 1 .4 2 .5 3 .9 
10 22 23 991 .1 -1 9.9 - 22.7 79 S 1 .3 1 .6 2.2 
10 23 00 991 .7 - 20 .3 - 23 .2 78 S 1 .4 1.7 2.0 
10 23 01 992.1 -1 8.6 - 23 .2 67 SE 0 .8 1 .6 2.1 
10 23 0 2 992.9 -20 .2 - 25 .3 6 4 W 0 .4 0 .9 1 .8 
1---· 10 23 03 993 .5 -20 .8 - 24.1 75 - 0 .0 0 .4 1 .0 
1--- - --'1 _.o+--- - �'cc;' _ _ _ _ 0_.4+-�'=' _.4
_..o+-_-_.2
_.o_..a+-_-




10 23 05 994.7 - 20 .8 - 24.7 71 - 0 .0 0 .0 0 .0 
10 23 0 6  995 .1 - 22.1 -26 .1 70 SW 1 .2 1 .7 2.1 
10 23 07 995 .6 -17 .0 - 20 .9 72 S 1 .7 1.7 2 .0 
l--- - --'1 �0+--- ---'�'+---- -'o�a+-----"'�"�-�'+--- -- -'"�·-''-1--- -- �'o�._.1 -1--- - --''�'+-----'s" -
--+ ---''-;'+- - --'-' --''+---- --
..!! 
10 23 09 996.7 -17 .2 - 21 .3 70 W 1 .4 1 .4 1 .8 
10 23 10 997 .2 -1 4.7 -1 9.1 69 W 2 .0 2 .2 2.6 
10 23 1 1 997 .7 -1 3 .0 -1 8.4 6 4 WSW 1 .6 2 .0 2.6 
10 23 1 2 
._ .;











-- -�13 ··- 998 .2 -1 1 .3 -1 7 .5 61 WSW 1 .8 1 .8 .
.




















-"1- - �,=_,_. 
c--------------10 23 1 5 998.9 -1 0 .4 -1 6 .9 59 W 1 .2 1 .4 1.7 




,_ ..�0-1--- -- �' �'--:-'-1- -�
'�'+---'w'c----\- --'' ·�'+- - --'-





23 1 8  999_3 -1 4.o -1 8.2 10 w 1 .1 1 .8 2.2 
1 0  23 19 999.5 -1 7 .0 - 20 .6 7 4  W 1 .5 1 .5 1.7 
10 23 20 1000 .0 -1 8.0 - 21 . 4  75 WSW 0 .6 1 .3 1 .5 
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- 28.6 78 - o .o o.o _2.:Q__ 
10 24 03 1001 .3 -26 .0 - - ----:'; '�·+ ---:-
"
'1---
s - 0 .0 0.0 0 .0 
;� �! ---- i1 �}}�---�_.=!=;=: :+- -'=�_.;_.:;+--�\�;+--5���-·�-= 1= === 0=1 :11= = = =�:-:_1+,_-_---7!:7: 
-·rn ·-- �,,�'+-- �os+-_. 1_. o=oo_ ..=' +- --='o= ·='+- --="�·='+- - - �'�'+ ---c
s�w� +- - �
' -�'
+- --
1 .5 1 .8 





















---71 Bcc.o - -_-,-,-.6 - ----
- -·---c,�,+--7w�s�w� +--
-7 17.17f-- 1 .1 1 .7 
24 16 
- -- - .
�  L..... ·-:12.9- -· -1 9.2 �
-
='�'+--� s�w. .__  _ _c __ ___.o=·''..L - -'o=·''__L ___ _c'-3 
- 42 -
-_�10+-- -'�'+- -- -�"ct-- 99




10 24 12 -· 997.3 � ittt-- 61 WSW 1.5 --�' � 










'='+-----c'-o'=' -7'+-- --='='·= ' +-- -= ' ='-=', - = = =�
,_:s;:-:_:w_:N:;w�-:;:-: : : _:_c
,�.,,-+f---_-_-_-�, �-=,�+"-_-_-_-�,_. 
f-- f---'�'f--- --oc-it--- �
1 8 "f----cc99�2�.5cl-- - -
-�1 4�.3cl-- --�













7_77 f - 21.1 74 SW 0 .4 0 .8 1.1 
10 24 21 ss1.3 - 20 .1 ,-
-
-�,,-_,,+-
-- - -,,��w-s·w- 1--








f- 991.3 -16.5 - 20 .9 69 ESE 2.1 2.2 2.9 
10 24 23 991 .4 - 14 .2 - 19.4 65 E 4 .0 4 .0 -� 
10 25 00 991.4 - 12.5 - 17 .8 65 SE 3 .2 4.3 5 .2 





991.1 - 12.3 - 17 .2 67 SSE 3 .0 3 .7 4 .9 
10 2s 03 




- 04 990 .8 - 11.9 - 16.7 67 S 2.9 3 .1 4.3 
10 25 05 990 .8 - 11.5 - 16.8 65 ESE 1 .9 3 .6 5 .5 
10 25 0 6  990 .8 - 10 .7 - 16.9 61 SE 2.6 2.7 4 .7 




'+--<9790c.='+-- -c 10= · c'-+-- -= ' c7.c4+- -
'�'+--E"S�E�- +-- �








-9.1 - 11 .6 53 E 4.1 5 .3 1.9 
10 25 0 9  991.1 - 9.9 - 16.3 5 9  SE 2.2 5 .7 9.7 
10 25 10 991 .0 - 9.5 - 15 .8 60 E 3 .8 3 .8 6.6 
10 25 11 991.1 - 8.5 - 16.3 53 S 2.1 3 .6 5 .6 
10 25 12 991.2 -7.6 - 17 .1 4 6  SSW 3 .0 3 .3 6.6 
10 25 13 991.1 -7 .4 - 15 .3 53 S 1 .2 2.6 4.9 
10 25 14 991.0 - 9.0 - 11.8 80 SSW 3 .2 3 .2 5 .5 
10 25 17 990 .5 - 8. 7 - 13 .4 69 S 2.6 2.6 3 .8 
f---�'�'+--�'�'+---'�'+- �9C9Q�-�'-j----�'-�'-j-- -C'�' ·cQ-j-- -




· 990 .0 - 9.6 -13 .3 75 S 2.3 2.8 3 .6 





02 .2 2.4 1 2. 9 
f







7 6  SSW 2.0 2.2 2.8 
10 25 22 989.7 - 10 .6 - 13 .7 














2.0 2.0 2.6 
10 26 00 990 .0 - 10 .0 - 15 .0 67 E 4.3 4.3 6.3 
f--- �lOct
--- - - .,
-o,f-- 0 1  990 .0 - 10 .1 - 15 . 2  67 SE 3 .2 4 .0 .. � 




7Sf----=9B�SC.S'-+- --ClOC.B'-+- --c1 8cc- 7 +-- �5c24 _  c E�N=E�l---'�- cl -1--- -'�-'+--'�-'c--; 1--- ---1'�'+----
--:'�'+-- -,'�'+----:c';"�-�'+-- -0





- 3 .5 5 .3 
10 26 07 989.7 - 11.7 - 17 .9 60 ENE 2.1 2.7 3 .9 
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f---- �;� - - .;-11--- �:-o;c-�!!�;�::+- - -=,�
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w- f---� :c::c-+--:�:;c-+-� ;�:1---/ 
10 26 11 989.4 - 8.8 - 14 .5 63 SW 1.9 1 .9 2.4 






- ,�_,c-+- -,�_.c-+- -,�_,c--l r - ==CC-f- - '-+-f---'�+--- ,-'+�= l- -�e+- �==+-- �"-1 10 26 13 988.8 - 8.3 - 14 .7 60 WSW 2.5 2.9 3 .7 
10 26 14 988.5 -7.8 -14.3 60 SW 2.1 2.4 3 .0 
10 26 15 988.0 -7.6 - 13 .5 63 WSW 2.5 2.6 3 .3 
10 26 16 987 .6 - 8.3 - 13 .2 68 WSW 1.9 2.3 2.9 
f--- �"+- -c'='1---- �' =';-- �
98c7�_5'-' - 10 .1 - 13 .8 7 4  WSW 1.3 2.3 3 .0 
10 26 18 987 .5 - 11.2 - 15 .0 7 4  WSW 1.5 1 .5 2. 2 
t- --- - �10c1-- - �26+
--- - �,,c+-�9�3·7=_,+
- _ �, -,�.2+-
-_ �, -,=,+ 
-� ,�,+- �W"S�Wcc -+-



















10 26 21 987 .6 - 14.0 - 16.5 82 SE 1.9 2.0 2.4 
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10 27 00 988.1 - 12.1 - 16.8 68 E 2.3 2.3 3 .0 















_ _  -03 988.6 - 11.8 - 18.0 60 SSE 2.1 2.1 4.1 
f--- �'='e--- �' ='e--- �'-
'+ _ c9cBcBc·'+--- c' c'c· '�--
-
+"�-�·+--�'�'+- �
s==---t- -�'-c' f---C '=-'� ,-- -
'=·c_;' 
10 27 05 988.7 - 13 .9 - 18.0 7 1  S 2.6 3 .1 4 .0 
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1
- �,,�, �_,-+-
--_�, ._.-,--_., �,�i r--·· 5 6  ssw-·�i-
-
0.6 1.1 1 .1 f---� � - --=c+-- -- , ,·r --1
- - �cl 
'--- �'=''--- �'=''---- ·___!_!i__J_�-�.,L ___  




, -o� - - �,=,c-
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6 5�- w- �
- -- �,-.,�
-- , -.,�- ·-, �., 










= = = = =
="�
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=-�s�.,= �
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-=1�1';.,CJ . - -
-"'�',__ �w.__ -1-_ 1 . a  1 .9 2 .a 




�S�W'-- -l- --"0�.9-l- - --'1 �.










+- --_= •. =,+- _=,=,=.o+
-- 61 SW 0 .9 1 .3 1 .7 
10 27 17 987.0 -4 .0 - 9.9 64 _. W"N�W'--L - �0".4:,J 0 .9 1 .2 
10 27 
- �






10 27 1 9  986.8 - 9.3 -1 1 .7 83 SW 0 .8 1 .1 1 .3 
10 27 -20 987 .2 -13 .2 -1 5.3 84 W 1 .1 1 .1 1 .4 
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10 27 23 988.1 -12 .8 -1 8.4 63 ENE 3 .5 4 .3 5.4 
10 2 8  00 988.7 -12 .2 -1 8.7 59 ENE 4.4 4 .4 6.4 
10 2 8  01 989.2 -12 .0 -1 9.5 54 ESE 1 .3 3 .6 4 .7 
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__!_:§. 
10 28 1 9 993 .6 -1 4 .6 -1 7 .9 76 · W 1 .7 1 .7 2 .0 
10 28 20 993 .8 -1 5.5 -1 8 .7 77 
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10 29 00 9 95.3 -2 1 .8 -24 .5 7 9  - 0 .0 0 .0 0 .0 
10 29 01 995 .9 18 .6 21 .4 78 0 .0 0 .0 0 .0 
10 2 9 02 996 .4 -1 9.3 -23 .1 72 - 0 .0 0 .0 0 .0 
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10 29 07 998 .2 -1 7 .9 -22 .7 6 6 WSW 1 .0 1 .5 2 .1 
10 2 9 0 8  998 .4 -1 5.6 -20 .7 65 WSW 1 .2 1 .4 1 .9 
10 29 09 998 .6 -1 4 .5 -1 9.1 68 WSW 1 .1 1 .5 1.7 
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10 31 1 3 998.2 5.8 1 2.2 60 SW 1 .9 1 .9 2.4 
- .!QL 31 1 4 998.1 -5.9 -1 0.5 70 WSW 2.3 2.3 3.1 
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20.1 -22.1 84 - 0.0 0.1 1 . 1  
1 1  1 23 995.2 22.0 24.0 84  - 0.0 0.0 0.0 
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-2 ·--- ,.,+-- �,,�-_,ct---_,.,._,.e-- - --27.2 78 - 0.0 0.0 ··a.a 















',.2.i- - "c+----:-+ ---,'�·'+- �'-·' - �'-·''" 
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1 1  2 05 998.3 -21 .3 -23.8 so - o.o 
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t- - �' �' t- --='t- - �' ', - �
1 =''�'�-''-+ --
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-�"�-'c+ --� '�'+- �
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2 .6 -� 
1 1  2 1 7  1 000 .1 -9 .8 -14 .6 68 W 1 .5 2 .1 2 .6 
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--· 1 1  2 2 1 999 .6 -1 1 .4 - 20 .6 16 -w··-- · 2 .6 2 .6 2 .9 
1 1 2 2 2  999 .7 -1 8 .9 - 21 .6 79 WSW 1 .4 2 .5 3.0 
1 1  2 2 3  999 .7 - 20 .0 - 2 2 .8 78 - 0 .0 1 .2 1 .9 t- -� + -- -----cf --- ·� --��f-- ��+- �'o-t- -1--+ -- -l- --ec+- -cc-t- ---cc'" 
t- -�1 1+-- - - i
3t- --�l- -- ---,
9C:9i
9 ·,,'+- --1ic9�·7+ ---i2�' -�0+ - ------:S8i2 t- --- -+ --:-0�- 0+--:-0·ic0+ - -i0"c-0c1 1 1  3 01 999 .5 - 2 2 .9 - 25 .7 78 - 0 .0 0 .0 0 .0 
1 1  3 0 2 999 .7 - 2 0.4 - 2 2 .8 81 - 0 .0 0 .0 0 .0 




-_c,�7�_,+--�7�71 --_ +- -:-0�_0.+- - ,0�_0+--:-0�_0c1 
1 1  3 04 1 000 .0 - 2 3.0 - 26 .4 74 - 0 .0 0 .0 0 .0 
1 1  3 05 1 000 .0 -1 8 .2 - 2 2 .5 69 - 0 .0 1 .6 2 .5 
1 I 3 06 1 000 .1 - 21 .1 - 25 .0 71 W 1 .5 1 .8 2 .5 
1 1  3 07 1 000 .3 -1 8 .6 - 2 2 .9 69 W 1 .3 1 .6 2 .1 
1 1 3 08 1 000 .4 -1 5 .4 - 20 .3 66 WSW 0 .9 1 .9 2 .7 








t- -� +- ---Sl-- - �-e+-��ce-+-- -'-c'c+ -l-"7+- -� cc+-�=--
- -c'c-t- ----c'-+ - -cc1 
t- --ic"+- - -;;t-
3 _ 1 0 1 000 .8 -5 .0 -1 5 .4 44 - 0 .0 1 .4 2 .0 
1 1 3 1 1 1 000 .9 -8 .l -1 4 .7 59 WNW 0 .4 0 .8 1 . 2  t- - -- 1�1 t-





- =_=+- -,�_,+ -- 1�_,+
-- 1� _.c-1 c---.--.-t- - ::+-- --:-"- --ci�+-- �+-- - 7"'+-- ------:S*-�=+---i.+----i.+----iccl 1 1 3 1 3  1 000 .6 -6 .8 -1 3.8 58 WSW 0 .7 0 .7 1 .2 
11 3 14  1 000 .4 - 3.7 -14 .8 4 2 - 0 .0 1 .1 1 .6 
1 1  3 15 1000 .1 -6 .3 -1 3.4 57 - 0.0 0 .0 0 .0 
1 1 3 16 999 .6 -8 .9 -1 2 .4 75 W 3.1 3.3 3.9 
1 1  3 17 999 .3 -9 .7 -1 2 .9 77 W 2 .9 3.2 4 .1 
1 1 3 1 8 998 .9 -1 1 .0 - 1 4 .0 78 W 2 .5 2 .7 3.2 
1 1  3 1 9 998 .7 -1 2 .8 -1 5 .8 78 W 1 .8 2 .5 2 .9 
1 1  3 20 998 .6 -14 .8 -17 .8 78 W 1 .5 2 .0 2 .3 
f----- ·-- --;-
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"-
W
� + - �'-'.+ -�'�-'.+- -1�.7rl 
1 1 3 -18 .7 - 21 .3 80 1 .3 1 .5 2 .0 
1 1  3 2 3  998 .5 -19 .7 - 2 2 .0 8 2 W 1 .2 1 .2 2 .1 
1 1 4 00 998 .4 - 20 .3 - 2 2 .2 85 W 0 .4 2 .1 2 .4 
t- -�





-+ - -, �-'
+ - -, �-'+
- -,�-'� 
















1 1 4 04 998.3 - 21 . 2  - 2 3.5 81 - 0 .0 1 .1 1 .8 
t- - �1 �1+-- ---
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"� + -�
'�- '+- �
'�- '+- -e'�-'� 1 1 4 06 998.5 -1 8 .4 - 21 .0 80 NNE 1 .0 1 .4 2 .3 
1 1  4 07 998 .6 -1 5 .2 -1 9 .5 70 - 0 . 2  0 .4 1 . 2  
1 1 4 08 998 .7 -1 5 .7 -1 9 .4 7 3  N a .a o .9 1 .3 
1 1 4 09 998 .9 -1 4 .4 -19 .2 67 NNE 0.8 1 .3 1 .9 
1 1 4 10 998 .8 -1 1 .9 -16.1 70 N 1 .3 1 .4 1 .9 
1 1 4 1 1 999 .0 -1 2 .2 -1 5 .8 75 N 2 .1 2 .1 2 .5 
1 1 4 1 2  998 .9 -1 2 .3 -1 5 .3 78 N 2 .4 2 .5 3.2 
t- - -
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1 1 4 20 998 .3 -1 4 .5 -1 6 .9 8 2  NE 0 .6 1 .2 1 .5 
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- 2.9 _. . 2.s 4.o ---- 11 s ,a 9 s .s _--:-..!.!..i_l - - 14.3 i---------
-79�w- -2-0 2. 6 -� 
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11 5 -�-- 999.6 - 15 .1 - 17 .1 -
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-=-- -0.0 --1.4·-z:-1 11 5 23 999.4 - 17 .3 - 19.2 0 .0 0 .1 0 .6 
11 6 00 999.4 - 18.7 - 20 . 4  88 0 .0 2 .0 2 .7 
11 6 0 1  999.3 -1 8.5 - 20 .2 87 - 0 .0 0 .0 0 .0 
f-- �'�' f- - -
�''+-- --0�2,,_ � '�'�'-�
o+--� ' �'�·'+ --� ' �' ·'+ - -"'�' 1 - -- --+- - �
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11 6 0 9  996.8 - 10 .8 -14.6 7 4  WSW 1 .8 2 .6 3.1 
- -- - '� '+- -�'+- - -'�
o
+- �'�"=- '"-< - --� '°=- =2+-- --�' �' -�'+ --
'�2,- �s�w� +- �' -='+ -�' -='+- �2·='a 
1 1 6 1 1 996.4 -10 .3 -1 4.0 74 WSW 3.3 3. 3 4.0 
1 1  6 12 996.1 -9. 2 -1 3.6 70 WSW 2 .7 3.3 3.9 
1 1  6 13 995 .8 - 8.9 -1 3.3 70 SW 3.0 3.1 3.9 
1 1  6 14 995 .4 -7.7 -1 3.1 65 SW 1 .6 3. 3 4.1 
11 6 15 995 .0 -6.0 -1 3.8 5 4  WNW 0 .5 1 .0 1 .5 
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1 1  6 17 994 .3 - 8.7 -1 3.8 66 NNW 2 .0 2 .0 2 .7 
11 6 1 8 994.0 -9.7 - 12 .3 81 NNW 3.3 3.5 4.3 
11 6 19 993.8 -1 0 .8 -1 3.6 80 NNW 3.3 4.1 5 .3 
1 1  6 20 993.7 - 11 .2 -1 3.9 80 NNW 1 .9 2 .9 3.7 
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- --�', -- -�o�,1---'�'i
o�.s+ ---
-'�'�2+- =
- 2�0�- '+- -�'i'+--
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1 7 0 7  990 .1 -1 5 .9 -20 .2 70 W 1 .2 1 .5 2 .1 
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Table 1 1 .  Surface synoptic data observed on  traverse. 
-- ·-·· -- --- -- --· --·----.-LST LST Month Day Point Pa Hoo t Min hP, 
Ta WD 
I WS oc mis 
V N w 
km 
�·- ---� ·-
J!:avers 1 8 1 7  9 
To Skarvsnes 8 1 7  1 2  
8 Tf --'fg 
8 18 7 
� ·  --
-- ----- 8 1 8  1 3  
�· 8 1 8  1 9   8 19 7 --









































9 .. - -
9 
9 
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  .. 
1 0  
1 0  


















1 2  
1 8  
6 
12  
1 8  
6 
1 2  .. -
6 
1 8  
6 ·-·-fa 
_ _2 _ 1 8  
6 6 
6 12  -· 
6 18 
7 6 
7 1 2  






9 1 2  
9 18 
1 0  6 
1 0  12 
.. 
6 9 
6 1 2  
6 1 8  
7 6 




8 1 2  






00 RL26 -------00 Yukidorizawa Gabi 




























00 Yukidorizawa Gabi 






00 SL30 -·---· 00 SL55 
00 Skallen Icefa!I 
30 Osiage beach 
-




9 )30 10- HC 
969 -20 SW 4 >30 10 CD 
965 - 1 3  SW 3 15 1 0  SN 
�.! -1 2  -__ .:.� Calm 1 5  1 0  CD 
966 -8 N 8 5 1 0  CD 
970 -1 1  SW 4 5 10 SN 
978 -12 SW 4 1 0  1 0  SN 
977 -13 - Calm 1 0  1 0  CD 
977 -29 - Calm )30 4 FN 
985 -21 - Calm )30 10- CD 
987 -18 - Calm 1 5  1 0  SN 
981 -1 7 - Calm 1 0  7 SN 
986 -18 C Calm 1 5  10- SN 
985 -20 - Calm 1 0  1 0  SN 
984 -20 - Calm 1 0  1 0  SN 
984 -20 - Calm 1 0  1 0  SN 
981 -17  SSE 4 )30 8 FN 
985 1 7  E 3 )30 8 FN 
981 -19 ENE 6 )30 O+ CL 
984 -21 - Calm )30 O+ CL 
985 -24 - Calm )30 O+ CL 
984 -27 - Calm )50 7 FN 
987 -20 - Calm )30 1 CL 
987 -27 - Calm )30 O+ CL 
988 -26 - Calm )30 10- HD 
986 -27 - Calm )30 10- HD 
988 -23 - Calm )30 10- CD 
988 -20 SE 4>30 10- CD 
994 -20 SE 4 )30 O+ CL 
1000 -24 SE 4 >30 0 CL 
1 002 -23 - Calm )30 0 CL 
1001 -29 NW 3 >30 0 CL 
995 -26 - Calm )30 1 CL 
999 -22 - Calm )30 10- HD 
990 -10 E 1 8  3 0 CL 
992 -7.3 E 8 8 0 CL 
988 -8 E 1 5  20 1 CL -
993 1 1  ENE 1 0  >30 1 CL 
999 -6.6 - Calm )30 1 CL 
1 000 -13 - Calm )30 10- CD 
1 005 - 1 1  - Calm 20 10 SN 
1 005 -7 - Calm )30 10 CD 
1 003 -7.5 - Calm )30 1 0  co 
i-------- ·-- 1 0  --� .. 9 6 ,_<JO SL55 995 -16  - Calm )30 1 CL 






----·---�. 7Ac,1 0-Ci -
3Ac,1 0-Ci -
1 0Ac -
1 0Sc SN 
8Sc,10Ac -
1 0Sc SN 
10St SN 




1 0Sc SN_  
4Sc,3Ac SN 
1 0-Sc SN 
1 0Sc SN 
1 0Sc SN 










O+Sc,O+Ac,8Cs, 1 0-Ci, -
2Sc,5Ac, 10-Ci -------






1 0-Ci ---� 
- BS 






1 0Sc SN 
1 0Sc -
1 0Sc ·--- ii\'� -·-
4Sc,O+Ac ---
Month Day 
LST LST Point -Pa �·--;;;-ws V N w CL AP ·� � Ho, hPa 'C mis km 
�· 
Travers 4 1 1  5 9 00 Syowa 998 ·13 ,Niiw 1 30 7FN 7Ac . .• -·-
To Skallen 1 1  5 1 2  00 RL4 996 - 1 1  - Calm )30 4 HD 4Cs,10-Ci . 
1 1  5 1 8  0 0  SK15 997 ·11  WNV Cafm )30 10· HD O+Sc,8Cs, 1 o- Ci . 
1 1  6 6 00 BNl 994 · 1 1  ENE 3 )30 10· HD 10-Cs,6Ci 
.. � 
1 1  6 1 2  5 0  BN7 994 -7.7 . Calm )30 10· CD 10-Sc 
1 1  . 6 1 8  00 SK34 994 -9.i NW )30 10· CD 1 0-Sc . 
1 1  7 6 00 SK36 988 -13 - Ca!m )30 8 FN 3Sc,6Ac . 
1 1  7 1 2  00 SL45 989 -7.2 - Calm )30 9 CD 9Sc . � 
1 1  7 19 10 SL83 986 ·5.4 SE 4 )30 O+ CL O+Ci . 
1 1  8 6 00 SL83 991 -9 SE 3 )30 0 CL . . 
1 1  8 1 3  0 0  SL83 991 ·3 . Calm )30 0 CL . . 
1 1  8 20 20 SL83 987 ·6.3 SE 4 )30 O CL . . 
1 1  9 6 00 SL83 991 ·6 SE 4 )30 10· CD 10-Sc . 
1 1  9 1 2  2 0  SL16 991 -2.3 - Calm )30 9 CD 1 Sc,9Ac . 
1 1  9 1 8  00 Yukidorizawa Gabi 989 ·2.2 wsv 4 )30 7 FN O+Sc,7Ac . �·- 1 1  10 6 00 Yukidorizawa Gabi 987 -4.5 E 6 )30 8 FN 1Ac,8Ci . 
. -
1 1  10  12  0 0  YH14 986 -4.4 SE 4 )30 9 HD 9Ci . 
1 1  10  21 20 Foot in Mt. Hamne 985 -3.2 NE 4 )30 1 CL 1Ac . 
1 1  1 1  6 1 0  Yukidorizawa Gabi 985 -6.5 - Calm )30 7FN 4Ac,3Ci . 
1 1  1 1  1 2  00 Yukidorizawa Gabi 983 -4.2 - Calm )30 O+ CL O+Ac . 
Travers 5 1 1  24 9 00 Syowa 975 · 1 1  NNE 4 30 9 SN 9Sc SN 
To Skallen 1 1  24 1 2  00 RL39 978 -6.7 NNE 5 )30 7 FN 6Sc,2Ac . 
1 1  24 1 8  00 SL70 982 -7.6 - Calm )30 9 CD 2Sc.9Ac . 
1 1  25 6 00 SL28 982 -16 - Calm )30 0 CL . . 
1 1  25 1 2  0 0  Funazoko Pond 982 -8.1 - Calm )30 O+ CL O+Ci . 
1 1  25 18  0 0  Foot i n  Mt.Futago 979 -9.4 - Calm )30 0 CL . . 
26 6 00 Yukidorizawa Gabi 981 Calm 1 CL lCi 
--� 
1 1  -10 - )30 . 
1 1  26 1 2  00 Yatude stream . . . . )30 10· HD O+Sc,10-Ci . 
1 1  26 19  0 0  Yukidorizawa Gabi 984 -4.2 - Calm 20 9 HD 9Ci . 
1 1  27 6 00 Yukidorizawa Gabi 986 -5.6 - Calm )30 10· HD 1 0-Ci . 
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